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RYERSON STEELGRAMS 


Following are a few paragraphs on the steel situation as we see it here at Ryerson. 
We hope you will find them helpful in making the most of available steel. 

















Users of steel from stock get a little help from the current NPA ruling which 
assures warehouses of some steel. And CMP, expected in July, may use the same 
warehouse formula for the first few months. The ruling sets up nine months of 1950 
as a base period; promises warehouses at least 85% of their average monthly receipts 
of most carbon steel products during that time. But, of course, this does not mean 
ample steel for all because: a) There is no separate provision for DO rated tonnage 
from warehouse — it must be taken from the 85%. b) Volume of this DO rated tonnage 
is growing steadily. c) General demand continues high. d) The ruling does not 
apply to alloy and stainless steels. 


However, steel users can take the following steps which may prove worthwhile: 
1. Whenever possible give us alternate sizes, gauges and qualities that may be used 
when your exact requirement is not available. Also let us know minimum acceptable 
length as we may be able to fill your order from "shorts." 


2. Extend DO ratings when they apply, because by law we must give rated orders 


first consideration. 











5. Remember that a DO rating can now be applied when ordering limited quantities of 


most steel products for maintenance, repairs and minor capital additions. (NPA 
Regulation No. 4.) 





4. Keep in touch with us. Remember, our stocks change constantly; so steels we 
can't supply today may be on hand next time you call. 





NPA Order M—-14 limiting use of nickel bearing types of stainless can't help but have 
wide effect among users of Type 302. But Ryerson plants have added stocks of Type 
430 sheets. This 17% chrome—alloy stainless resists corrosion in mild form and is a 
practical substitute for Type 302 in certain applications. 








More on stainless changes. Restrictions on use of Type 347 stainless steel require 
most manufacturers to employ a substitute analysis. Type 321 (stabilized with 
titanium instead of columbium) has also been added to Ryerson stocks — a satisfac- 
tory alternate for 347 in almost all applications. 





With defense program scrambling alloy picture, wisdom of buying alloy steels on 
basis of hardenability as well as analysis becomes more evident. Users forced to 
work with unfamiliar and leaner types can buy on hardenability with safety from 
Ryerson because of the Ryerson Certified Steel Plan of testing all alloys in stock 
— sending hardenability report with every shipment. 





Ryerson named exclusive distributor of Rockrite tubing by Tube Reducing Corp. 
Manufacturers will welcome the closer I.D. tolerance, better I.D. finish of Rockrite 
for hydraulic cylinder applications. Stocks spotty but we suggest you discuss your 
application with us. 





New Steel Data Book. Just off the press, the new edition of the Ryerson Steel Data 
Book contains steel specifications and comparisons, tolerances, weight and con-— 
version table — over 250 pages of helpful information. Write for your copy, 

Dept. 55. Address your nearby Ryerson Plant. 





JOSEPH T. RYERSON & SON, INC. STEEL-SERVICE PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © DETROIT © CINCINNATI 
CLEVELAND * PITTSBURGH * BUFFALO © CHICAGO ¢ MILWAUKEE © ST.LOUIS © LOS ANGELES * SAN FRANCISCO «¢ 5-15-5! 
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The Materials Outlook 


Early delays in the effective starting date of the Controlled Materials 
Plan were not different than expected. Still others can be expected before 
the plan works smoothly. 

Plans are to make the CMP cover all of the supplies of steel, aluminum and 
copper late this year or next. A truce or peace in Korea will probably not 
have any great effect, since most leaders are all in agreement that our arms 
program must continue at a steady pace. 


Reports are that our defense output is about 25% behind schedule. Should 
these reports be correct, any attempt to catch up will have an adverse 
effect upon the metals supply, because the planned production is about to 
reach its highest point. This probably explains why last spring's pre- 
dictions of an early steel surplus have now changed to warning of a long- 
time famine. 


Steel ani aluminum production capacity is increasing at such a rate that 
there is a likelihood of copper being the controlled material that will be 
the key to the rate of civilian production. Copper, along with lead and 
other nonferrous metals, is becoming more scarce, relatively, because nor= 
mal imports are now going to European countries which offer more than the 
U. S. ceiling price. To offset this situation the Government is contem- 
plating purchase of metals at above ceiling prices—where necessary—and 
reselling to industry at the established ceiling price. The plan involved 
is felt to be satisfactory in that it will permit increased imports of scarce 
metals without cracking the price control program. 


A recent report issued by the U. S. Bureau of Mines shows that the great- 
est consumption of nickel occurs in its use as an alloying element in non- 
ferrous alloys (including monels and nickel alloys). Runner-up for the 
greatest end use is stainless steel, which during January of this year 
took almost 3% million lb; nonferrous alloys took almost 4 million lb. 


Any plans for a proposed New England steel mill seem destined for the 
shelf, at least for another year or two. After several adverse reports on 
the project, the Connecticut legislation permitted bills necessary to the 
mill to die without action. A site near New London had been chosen as the 
ideal location, but legislation was needed to acquire the necessary 


property. 


The situation in the country's tin market presents some interesting 
paradoxes. Tin is one of the metals in which we are a "have not" nation, 


(Continued on page 4) 
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and this, combined with present skyrocketing prices, might offer a basis 
for the assumption that tin is in critically short supply. Actually, 
there would have been a considerable surplus if government stockpiling 
had not jumped in to take more than a hundred theusand tons off the mar- 


ket, and there is little reason to expect a shortage in the foreseeable 
future unless the military situation should change greatly and unexpect- 
edly. Present high prices are largely the result of government stock- 
piling and international speculative buying. 

Tin production is high, and steadily going higher. During the war the 
tin supply from Malaya and the Far East generally was cut off, and Bolivia, 
which had been a rather small factor in world production, increased its 
operations. Today it produces about 25% of the world total. Malaya and 
Indonesia together account for about 50%, Nigeria and Belgian Congo to- 
gether for about 22%, and Burma, China, Siam, etc., for the remainder. 
Interestingly, tin is still being recovered from canmakers' scrap in this 
country, though the tinplate used contains only about 0.8% tin as against 
about 1.3% for the hot-dipped plate. 

When the Japanese seized the world's richest tin-producing areas during 
the war, the tin dredges were sunk and concentrating plants destroyed. 
Tin prices were frozen at 52¢ per lb in this country, and use of tin was 
rigidly controlled. Figures for world production, world consumption, and 
average prices since then tell an interesting story: 








World Production World Consumption 

of Tin Metal of Tin Metal Average 

(Long Tons) (Long Tons) Price (per Lb) 
1946 89,000 111,700 54.58¢ 
1947 112,000 131,000 77.94¢ 
1948 157,400 135,700 99.32¢ 
1949 168,300 116,600 99.15¢ 
1950 171,900 151,400 95.56¢ 





It can be seen that as soon as war damage to equipment was repaired, pro- 
duction rose rapidly and quickly overtook consumption. 

Average prices do not indicate the full impact of this high rate of pro- 
duction. In June 1950, at the time of the outbreak of the Korean conflict, 
the price of tin was about 77¢ per lb. Under the influence of government 
stockpiling and speculative buying, the price rose sharply to about 90¢, 
then to $1.02 in July, and finally to a high of $1.83 early in 1951. When 
the U. S. Government stopped stockpiling, speculative buyers also stopped 
bidding for tin and the price fell to about $1.59. Late in June the RFC 
price dropped to $1.06 per lb. 

While the use of tin is still controlled, there is no reason to antici- 
pate a continuing shortage of the metal after stockpiling requirements 
have been met. It has been estimated that the stockpile now holds about 
110,000 tons, with approximately 65,000 tons more on hand in the country 
outside of government holdings. It may be expected that, in view of the 
large and continuing supply of the metal, government restrictions upon 
its use will shortly be relaxed. 





See page 7 for “Materials Control Orders”’ | 
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Materials Control Orders 


A summary highlighting actions of the NPA affecting engineering materials during the period from May 16, 1951 through June 
15, 1951. 
@ ALUMINUM (Orders M-7, M-26, M-50, M-67, M-68) | 
Aluminum foil for protective packaging limited to 0.005-in. thickness except when used to fill rated orders. Use restricted to 65% 
of average monthly consumption by weight during six months ending Dec. 31, 1950 on specified food wrappers and miscellaneous 
items. Packaging for antibiotics unaffected, while certain items including medical supplies are restricted to lesser degrees. Effective 
June 1, retailers who must assemble aluminum structures at the point of installation are exempt from limitations on such assemblies. 
Consumption of aluminum wool permitted at 65% of base period rate. Electric power industry to be allotted 25,000,000 Ib of alu- 
minum in third quarter for maintenance and expansion of facilities. Automobile manufacturers can compute their individual total 
permitted aluminum for third quarter by means of formula set up in M-68. Monthly use limited to 40% of total permitted quar- 
terly use. Bottlers of wines, distilled spirits and non-alcoholic drinks limited to 65% of base period consumption of aluminum 
closures. 


@ CADMIUM (Order M-19) ' ; , 
Temporary relaxation of controls during third quarter to permit greater use for pigments, plating and automotive purposes. 


@ COPPER (Orders M-11, M-16, M-50, M-68) 

Present Status: During July the amount of copper and copper-base alloy production which must be allotted to filling rated orders 
can be summarized as follows: beryllium copper castings—90% of total shipments during base period, all other castings—75% of 
same; foundry copper and copper-base alloy production—75% of base period production; wire mill products—80% of average 
monthly shipment of each product during base period, while overall tonnage limitations are set at 75% of tonnage shipped during 
base period. The base period is changed to the first quarter of 1951. 75,000,000 Ib of copper to be allotted to electric power indus- 
try during third period for maintenance and expansion of facilities. Automobile manufacturers can compute individual permitted 
copper allotments using formula set up in M-68. Monthly use of copper for automotive purposes limited to 40% of quarterly use. 
Anticipated Changes: Toll agreements between fabricators and owners for processing scrap into unalloyed copper will probably be 
prohibited after Aug. 1. Distribution of refined copper and copper alloy scrap will be placed under complete allocation. 

@ GRAPHITE, ARTIFICIAL (Ordcr M-66) 

Commencing July 1 all artificial graphite products and carbon electrodes will be under allocation. Graphite electrodes less than 1 in. 
in cross section and consumers of less than 500 Ib of artificial graphite in the current quarter are exempt. Inventories limited to 
four weeks supplies except pool car buyers (limited to eight weeks) and users of artificial graphite anodes (limited to 20 weeks 
minimum supplies). 

@ LEAD (Order M-38) 

Starting June 1 dealers must accept 25% of anticipated monthly production of lead products in defense orders. Primary refiners 
must set aside 5% of anticipated monthly pig production for hardship cases. Except for pig lead, use of lead forms and materials 
restricted to no more than 100% of average monthly use by weight during first six months of 1950. 


@ MOLYBDENUM (Order M-30) 
Ne-y order will remove pure molybdenum wires, rods and sheets from regulation under M-30 and set up new instructions for apply- 
ig for allocations and reporting inventory, production and end-use information. 


@ PLYWOOD (Order M-63) 

Soft plywood producers must set aside 20% of average monthly production during the period Oct. 1950 through Mar. 1951 for 
defense rated orders each month commencing July 1. Rated orders must be placed 30 days in advance of the first of the month 
in which delivery is requested. 


@ RUBBER (Order M-2) 

May rubber order to be continued through the third quarter. Production is permitted at 100% of base period rate of many essen- 
tial products, 90% of others. 

@ STEEL AND IRON (Orders M-1, M-4, M-47, M-50, M-68) 

Present Status: Producers must set aside increased percentages of specified products scheduled for defense o1 defense-supporting 
industries in July. Pending complete change over to CMP, NPA will continue procedures set up under M-1 during August. Pro- 
ducers must supply steel converters with at least 90% of average monthly tonnage consumed during the period from Jan. 1, 1950 
to Aug. 31, 1950, with exception of carbon plate for line pipe. Percentage increases in set-asides of stainless steel products for defense 
range from 25 to 100%. Construction of any project requiring greater than 25 tons of steel not covered by lists of M-4 must 
receive NPA authorization. Auto manufacturers may use up to 40% of permitted quarterly use in any one month. Starting July 1, use 
of iron and steel on most consumer durable goods is limited to 70% of base period consumption. Manufacturers must fill DO or- 
ders from 70% quota. Users of less than five short tons of carbon steels and 1000 lb of alloy (except stainless) steels are exempt 
from 70% limitation; those using less than 100 short tons may use 90% of base period consumption. 

Anticipated Changes: Use of high-speed and tool steels containing tungsten and molybdenum in hand tools will be prohibited. 

@ TIN (Order M-25) 

Present Status: Unlimited use of 0.25 tin plate now permitted to coat small dry whole milk cans and containers of products with 
dry milk base until July 31. Five-gal or 50-lb containers for dietary dried milk base products may now receive unlimited 0.50 tin 
plate coatings. 

Anticipated Changes: Steel for tin plate expected to have increasing influence on tin mill products during latter half of year. 

@ TUNGSTEN (Order M-30) 

New order will remove pure tungsten wires, rods and sheets from regulation under M-30 and set up new instructions for applying 
for allocations and reporting inventory, production and end-use information. 

@ ZINC (Orders M-9, M-15) 

Producers of special high grade slab zinc must accept DO orders for up to 20% of anticipated monthly production. Starting June 
1, producers and importers of slab zinc required to set aside 5% of anticipated monthly production and imports to meet emergency 
requirements. Civilian consumption of special high grade slab zinc restricted to 70% of average quarterly use during first six 
months of 1950. With certain exceptions, consumption of all other types of zinc restricted to 80% of user's average quarterly con- 
sumption during base period. Inventories limited to 30-day supply. 
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HERCULOY 


Chosen for Hot Water 


WELDING HERCULOY pilates into a hot water storage 
generator for the new Veterans’ Hospital in Boston. 


ROLLING HERCULOY p/ates into cylindrical form for the 
tanks. Photos from The Patterson-Kelley Co., Inc., 


East Stroudsburg, Pa. Sto geolel= CT-Tal-aeire rs 


HERCULOY is Revere’s Copper-Silicon Bronze, 
which has the corrosion resistance of copper plus 
the strength of mild steel. It is therefore ideal for 
hot water tanks, among many other applications. 
Much has gone into domestic water heaters, but 
these are far outstripped in size by a number of large 
tanks fabricated of Herculoy by The Patterson- 
Kelley Co., Inc., East Stroudsburg, Pa., for the new 
Veterans’ Hospital in Boston. The water is heated 
by steam passing through bundles of Revere Phos- 
phorized Copper Tube. Inlet and outlet flanges are 
Herculoy, made from heavy gauge extruded shells, 
which offer economies over the alternative method 
of cupping them out of plate. 

Patterson-Kelley weld all these large storage 
heaters, using Heliarc. Easy weldability is another 
important quality of Herculoy. Golden beauty is also 

od a feature, and the size and beauty of these tanks 

created a great deal of comment while they were 

COPPER AND BRASS INCORPORATED being trucked to the hospital. te Remember Her- 
230 Park Avenut, New York 17, N.Y. culoy’s qualities: corrosion resistance of copper, 

. 8 strength of mild steel, easy weldability and form- 

Raia RaBinnrs (O65 Chleee? eae Gea Fas Eee Peay Lee Angotes ability, and beauty. Remember other applications 
Sales Offices tn Prencipal Cities, Distributors Everywhere besides tanks, such as: vats, screens, filters, ducts, 

SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY fire extinguishers, chemical and marine construction. 
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The problems of materials supply, 
pricing and defense uses of plastics 
claimed the attention of the more 
than 450 members of the Society of 
the Plastics Industry who attended 
the annual meeting held May 24 and 
25 at The Greenbrier, White Sul- 
phur Springs, W. Va. The attendance 
was said to be the largest ever to be 
attained at an annual meeting. 

Most of the two-day business ses- 
sion was devoted to those problems 
which have arisen as a direct result 
of the nation’s defense program and 
to listening to reports of the use of 
plastics in military and naval equip- 
ment. Other business included the 
election of national officers and the 
presentation of the John Wesley 
Hyatt Award during the annual 
banquet. 


Military Uses 

In commenting upon the military 
uses of plastics, Dr. Warren Stubble- 
bine, Research Director, Chemicals 
and Plastics Section, Research & De- 
velopment Branch, Office of the 
Quartermaster General, Department 
of the Army, indicated that the 
Army was going to great lengths to 
make certain that plastics were used 
properly in goods and equipment for 
the Army. Some questionable uses 
could result, Dr. Stubblebine said, 
because most plastics molders acted 
in the role of subcontractor and, 
therefore, had little chance to make 
recommendations as to the suitability 
of materials in their ultimate appli- 
cations. 

The Army is investigating many 
uses of vinyls both as films and as 
fabric coatings for applications which 
would replace paper and textiles. Dr. 
Stubblebine reported that some false 
reports of shortages had kept plastics 
from certain applications but that 
these cases were being cleared up 
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News Digest 


Annual SPI Meeting Discusses Defense Problems 


and advantage taken of the properties 
of plastics. One example of this situ- 
ation was the use of polystyrene 
spoons. At present there is no ex- 
pectation that plastics bugles will 
make a reappearance, nor are plas- 
tics uniform ornaments expected 
soon. 

With the development of stand- 
ards for melamine-phenolic table- 
ware, it is expected that large quan- 
tities of these materials will be used 
in Army installations throughout the 
world. Extensive use is being made 
of the low pressure laminates for 
such items as typewriter cases, sled 
boats, locker trunks and packboards. 
Many other uses of this material are 
now under tests, and it is expected 
that several new uses will be devel- 
oped for military applications in fu- 
ture months, 


Naval Uses Keep Pace 

The use of plastics in naval appli- 
cations has kept pace with the gen- 
eral growth of the industry, the 
meetings were told by Dr. Albert 
Lightbody, Chief, Chemistry Divi- 
sion, U. S. Naval Ordnance Labora- 
tory, White Oak, Silver Spring, Md. 

The combination of lightness and 
strength in plastics materials has 
made them particularly welcome to 
the Navy tor use on ships, since the 
lightness can help Naval designers 
reduce the overall weight which must 
be carried above the ship’s deck. 

Dr. Lightbody pointed out that the 
military services are slow to adopt 
new materials, particularly in peace- 
time, but will accept newer materials 
after they have been proved in in- 
dustrial application. Thus, he said, it 
is not unreasonable to expect soon 
to find plastic decking, masts and 
hulls—and, someday, even plastics 
used extensively in the ship’s propul- 
sion equipment. Naturally, plastics 


are now being used in ever increas- 
ing quantities in the shipboard elec- 
trical equipment, which is becoming 
more and more complex. 


The Supply Picture 


Members of the industry were 
given some information on the ma- 
terials supply situation for plastics 
by representatives of the thermoset- 
ting materials manufacturers, the 
thermoplastics manufacturers, and a 
representative of the National Pro- 
duction Authority. Representatives of 
the materials groups did not hold 
out too much hope for greatly in- 
creased capacity for plastics in the 
near future. Shortages of chemicals, 
constructional materials and man- 
power all make difficult the adding 
of capacity. In addition, the cost of 
building manufacturing plants today 
acts as a damper on expansion plans. 


As conditions now stand, the plas- 
tics industry is producing resins of 
all types at a rate that is more than 
double the rate of 1945. The esti- 
mated production during 1950 
amounted to 1,650,000,000 of syn- 
thetic resin. 


Unless 50% of the production of 
a specific plastics material is required 
for military and defense uses, the 
National Production Authority does 
not plan to issue control orders cov- 
ering the materials. Currently four 
plastics are subject to control to as- 
sure a sufficient quantity for defense 
purposes. The first to be controlled 
was polytetrafluorethylene, followed 
by plastic type nylon. Polyethelyne 
was placed under control June 1, and 
it is considered possible that ethyl 
cellulose might go under control 
next, Presently about 40% of the 
supply is being used on DO pro- 
duction. 

(Continued on page 10) 
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Hyatt Award Made 


At the annual banquet of the so- 
ciety, Gov. Okey L. Patterson, of 
West Virginia, presented the tenth 
annual John Wesley Hyatt Award to 
James Bailey, of the Plax Corp. In 
addition to a gold medal, the win- 
ner also received a check for $1,000. 
The award was granted Mr. Bailey 
for the work he has done in devel- 


oping plastic bottles, sheet and film 
for packaging, and extruded plastic 
tubing. The award is sponsored by 


* the Hercules Powder Co. 


Officers Elected 


In the election of officers for the 
ensuing year, Gordon Brown, vice- 
oe Bakelite Div., Union Car- 

ide and Carbon Corp., was named 
president of the society. Horace 
Gooch, Jr., Worcester Moulded 
Plastics Co., the immediate past 
president, was elected a director and 
chairman of the board. Other officers 
are: Dale Amos, Amos Molded Plas- 
tics, director and vice-president; and 
J. E. Gould, Detroit Macoid Cv., di- 


rector and secretary-treasurer, 





Oxy-Argon Mixture Increases Speed of Inert-Gas-Metal Arc Welding 


A new principle to increase the 
speed of inert-gas-shielded metal arc 
welding of stainless and carbon 
steels has been announced by Linde 
Air Products Co., a division of Un- 
ion Carbide and Carbon Corp. Un- 
usual results have been obtained by 
use of a mixture of oxygen in argon 


will vary with different metals and 
for different current densities. 


Recent investigations by Linde 


have shown that the droplet rate, 
particularly on stainless and carbon 
steels, can be materially increased by 
the addition of small percentages of 
oxygen to highly purified argon. 





The relative size of the drop of metal being transferred shows that more, but smaller, drops 


are formed in the special argon atmosphere, shown at left, adding to the inherent stability 


of the arc. During the time of a full cycle of droplet formation in a pure argon atmosphere, 


at the right, some 50 droplets will have been deposited in the special grade argon atmos- 
phere. The weld bead is generally wider and flatter in the special gas atmosphere than the 


narrower and higher weld bead in the pure argon atmosphere. 


as a shielding atmosphere. They pro- 
pose to name this method sigma 
welding. 

Earlier research had established 
that, for best welding conditions, 
metal transfer consists of a series of 
discrete metal droplets propelled at 
a high velocity. Droplet formation 


10 


Droplet rate in this oxy-argon mix- 
ture has been as much as 50 times 
greater than in an atmosphere of 
pure argon, other conditions being 
the same. 

This greatly increased droplet rate, 
with no change in current density, 
permits welding at higher speeds 


without undercutting. Coalescence of 
the weld metal is improved at in- 
creased welding speeds, and overhead 
welding of stainless steel is made 
practicable. 

On the other hand, the oxy-argon 
mixture permits welding at lower 
current densities. This means that 
larger diameter, more economical 
rods can be used for a given weld- 
ing current. If the same size rod now 
available is used, then thinner ma- 
terials can be welded. 

Use of this — argon is ex- 
pected to expand the application of 
sigma welding on stainless steel be- 
cause of improved economy, and 
ability to perform welding operations 
not practicable with straight argon. 
Likewise, on carbon steels, increased 
applications of this method can be 
expected as welding speeds can be 
at least doubled, gas consumption 
correspondingly reduced, and less ex- 
pensive welding rod used. 


Manganese Recovered 
from Steelmaking Waste 


A miniature blast furnace at Pitts- 
burgh, working with slag, the waste 
material of steel production, may 
prove to be one of the most important 
furnaces in the country, according to 
American Iron and Steel Institute. 
This furnace, 16 ft high, started op- 
erating early in March in an attempt 
to recover the manganese in slag from 
open hearth furnaces. 

Research on manganese, an essenital 
element in steelmaking, has been in- 
tensive in recent months to avert 
possible domestic shortage if foreign 
sources of supply are drastically re- 
duced. Some research metallurgists be- 
lieve that an estimated 440,000 tons a 
year of manganese may be found in 
this country in economically recover- 
able open hearth slag. That tonnage 
is equal to approximately 68% of the 
amount used in steel manufacturing 
during 1950. 

The small blast furnace is intended 
to simulate conditions in a commercial 
structure in attempts to remove un- 
desirables, such as phosphorus, from 
the open hearth slag. If the theory 
being tested at Pittsburgh proves prac- 
tical, a useful ferroalloy containing 
80% manganese will be produced. 

Other methods of recovering man- 
ganese from slag are being studied at 
College Park, Md., and a third project, 
sponsored by steel companies through 
the American Iron and Steel Institute, 
may soon be undertaken. 
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Materials Papers Fresented at ASTM Meeting 


Seven formal technical symposiums 
on important subjects in the field of 
materials engineering were held at 
the American Society for Testing 
Materials meeting in Atlantic City, 
June 18 to 22, and a number of tech- 
nical papers were presented in co- 
ordinated sessions. 

The session devoted to fatigue and 
nonferrous metals heard a paper by 
J. T. Richards, R. K. Levan and 
E. M. Smith, of the Beryllium Corp., 
on the influence of cold work and 
heat treatment on the engineering 
properties of beryllium copper wire. 

In the same session, the prelim- 
inary results of fatigue tests in axial 
compression were presented by N. 
M. Newmark, R. J. Mosborg, W. H. 
Munse and R. E. Elling, of the Uni- 
versity of Illinois. Studies on the 
effects of repeated compressive load- 
ing on gray cast iron, 24ST alum- 
inum and structural steel were made. 
In general, compressive failures oc- 
curred only under high stresses. In 
A7 steel, for example, failures were 
not observed at less than five million 
cycles until stresses in the neighbor- 
hood of 85,000 psi or higher were 
applied. These results, under nearly 
uniformly distributed axial compres- 
sive loads, are in distinct contradic- 
tion to results obtained with notched 
specimens or with repeated bending 
tests. 

The ASTM, in the face of the 
growing need for standard test meth- 
ods and specifications for structural 
sandwich constructions, set up a com- 
mittee to handle this work. The sym- 
posium arranged by this committee 
heard a number of interesting discus- 
sions of various phases of the new 
configurations. 

Structural sandwich constructions, 
as usually employed, consist of lami- 
nated materials in which the faces 
are relatively thin, strong and dense, 
whereas the cores are relatively thick, 
light, and considerably weaker than 
the faces. The more or less obvious 
objective is to obtain a structure 
which is strong and stiff because of 
its construction, but is at the same 
time light in weight, or has other 
desirable attributes not obtainable 
with the components alone. 

A brief survey was made by H. 
W. March, of the Forest Products 
Laboratory, of a selected group of 
problems concerned with the elastic 
behavior of sandwich construction. 
These include the wrinkling of the 
facings under compressive load and 
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the effect of shear deformation in the 
core on the deflection of uniformly 
loaded panels and on the buckling 
loads of panels subjected to edgewise 
compression or shear. 

A number of modes of failure that 
are peculiar to sandwich construction 
were described and their relations to 
allowable stresses and allowable 
loads discussed in a paper by Charles 
B. Morris, of the Forest Products 
Laboratory. For purposes of sim- 
plicity and brevity, the discussion was 
limited to strips of sandwich con- 
struction ‘eatak as beams or columns, 

The next author, George Gerard, 
from New York University, dis- 
cussed the compressive and torsional 
instability of sandwich cylinders. 

A review of a theoretical and ex- 
perimental program on the buckling 
behavior of sandwich cylinders was 
presented and the two types of in- 
stability which can occur for a sand- 
wich element were considered. One 
involves buckling of the sandwich 
element as a unit, while the other 
is concerned with the buckling of the 
faces upon the core—commonly re- 
ferred to as wrinkling. Both were 
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considered theoretically for the sand- 
wich cylinder under compressive and 
torsional loadings, and experimental 
data on buckling loads and buckle 
patterns were then offered to sub- 
stantiate the theoretical results. 
Another phase of the field was 
considered by T. P. Pajak, of the 
Glenn L. Martin Co. Aluminum 
honeycomb core material has out- 
grown the a a stage and is 
used on production structures. The 
combination of aluminum facings, 
aluminum core, and a special ad- 
hesive gives structural material with 
high strength and rigidity. The ad- 
vantages of the aluminum honey- 
comb core material are uniform dens- 
ity, high: specific strength, high shear- 
ing modulus, and resistance to en- 
vironmental effects with constant 


(Continued on page 13) 
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Stainless cast fittings . .. such as made for Alloy Stain- 
less Products Company, Paterson, N. J.... shown above 
...are being produced for Industry at Crucible’s 
Specialty Steel Foundry—Harrison, New Jersey. These 
fittings find ideal application in such diversified activ- 
ities as: Atomic Energy Commission; Chemical, Oil, 
Pharmaceutical, Textile Industries. 

Pioneer in the development of stainless steels, 
Crucible is casting these high quality fittings in Types 
304, 316 and 347 stainless. Made under the most exact- 
ing metallurgical supervision and radiographic control, 
these castings are entirely free of porosity, internal 
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CRUCIBLE STEEL! 


shrinkage, or other casting defects. The castings are 
furnished annealed, blast cleaned and passivated for 
maximum corrosion resistance. 

The high casting quality plus the particularly husky 
design make the Alloy Stainless Products’ pipe fittings 
among the leaders in the field. 

In addition to stainless cast fittings, tool steel and 
alloy steel castings are made at the Crucible foundry 
to meet the requirements of hundreds of Industrial 
applications. And remember too, our metallurgical 
staff is freely available to you. If you have a need for 
castings—check with Crucible. 


STAINLESS CASTINGS 


COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REX HIGH SPEED * TOOL * STAINLESS * ALLOY 


* MACHINERY * SPECIAL PURPOSE STEELS 
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strength under variable humidity and 
temperature conditions. 

The strength of aluminum honey- 
comb core varies directly with the 
density of the core regardless of the 
various combinations of cell sizes 
and foil thicknesses. Standardization 
of cell size has resulted in volume 
production of core material and in- 
creased applications. Proper design 
and fabrication process control are 
required to achieve satisfactory re- 
sults. An impressive variety of air- 
craft parts has been made of alumi- 
num core, and recent trends indicate 
that an increasing percentage of new 
airframe designs are utilizing alumi- 
num honeycomb sandwich construc- 
tion. 

Fabrication techniques for struc- 
tural sandwich constructions were 
covered by Bruce G. Heebink, of the 
Forest Products Laboratory. 

The discussion featured the fabri- 
cation of lightweight sandwiches for 
aircraft applications, such as wing 
coverings, floors, shear webs and 
radar antenna housings. 

Consideration was also given to 
fabrication of sandwiches for hous- 
ing, furniture and transportation ap- 
plications. Such widely different ma- 
terials as glass cloth, metals, ply- 
wood, and paper for facings, and 
cores of solid wood, metal honey- 
comb and synthetic resin foams were 
included. Bonding processes for the 
currently available metal-to-metal ad- 
hesives and low-pressure resins were 
discussed, and the various means of 
applying pressure and heat, including 
fluid pressure, and the limitations of 
= ach were presented. 


High Strength Aluminum Alloy for 
Airplanes 


The Aluminum Co. of America 
has developed a strong new alumi- 
num alloy which is specifically in- 
tended, at least for the present, for 
use in military aircraft to cut weight 
and give heavier bomb loads, greater 
speeds and longer ranges. Alcoa says 
that the new alloy is 10% stronger 
than the highest strength aluminum 
alloy now in use. 

The product of several years’ co- 
Operative research by Alcoa, the 
United States Army and Navy air 

(Continued on page 142) 
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SUPER ACE GRADE—one of the many formulas of Ace Hard 


Rubber available for molded and extruded machine parts, has a tensile 


strength exceeding that of most plastics, and high impact strength, too! 


Even more important than strength is the durability of hard rubber—its 
unusual toughness, high abrasion-resistance, excellent resistance to water, 


acids, alkalies, etc. Only glass-bonded mica has lower moisture absorption. 


For instance: the accuracy of water meters depends on strength, long-life, 
and stability of the hard rubber parts—expected to last 10—even 20— 
years under water. Here fatigue resistance is vital, as the parts may go 


through 50,000,000 or more cycles in a lifetime. 


With many different Ace Hard Rubber molding compounds, sheets, rods 
and tubes to choose from—also other Ace plastics such as Ace-Tex, Parian, 
Saran—you can select just the right combination of technical properties. 
And with our complete molding, extruding and fabricating facilities 
(among the world’s largest) at your service, your job 


will be done the best way, the quickest. 


Always check your Ace Handbook, pgs. 4 and 5, when 
selecting molding materials. If you haven’t a copy of this 
valuable 60-pg. manual, write today—it’s free. 































HARD RUBBER and PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 MERCER STREET © NEW YORK 13, N. Y. 
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GRAPHITAR 


(CARBON-GRAPHITE) 


Saves critical material saves weight 





2 > 
Gasoline meter valve-seat form- Former copper — tin — lead _ in- Piston, previously cast and 
erly made of bronze. dustrial bushing. machined from aluminum. 
New valve-seat, now made of New bushing identical in size, New Graphitar piston .of 
weight-saving Graphitar. shape and with better perform- equal lightness which is giv- 
ance now made of Graphitar. ing improved performance. 
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barrel. There it is flex7ble—in wire covering. 
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ROYAL FAMILY OF PLASTICS 








Naugatuck Marvinol is in your plastic future! 


This could be the unveiling of a bright, new future for 


and feel. And colorful upholsteries with a stability that 
your products. 


holds their shape and fit. And a snag-free zipper that closes 
: ; . i oaks 
For the product wonders in this crystal ball have been with no track: 


worked by a marvelous material from which your sroducts All these and hundreds more products can be made with 





ould be made — Naugatuck Marvinol vinyl resin. Marvinol — rigid as steel, flexible as fabric, crystal clear 
Here is a Marvinol-made handbag — soft and pliable as or opaque, in all colors. In fact, Marvinol can be almost 
leather — yet perfectly washable, and it won’t crack, peel, anything you want to make it. 


cuff or fade. 


Marvinol comes from the Naugatuck Chemical Division 
Here Marvinol is rigid and ragged—in a fountain pen 


of the United States Rubber Company — a basic source of 
raw materials. It’s in the plastics business to stay and grow 
Here are high-style tapestries with a softly woven look with you. Write us and see what Marvinol can do for you. 
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207 ELM ST., NAUGATUCK, CONNECTICUT 





BRANCHES: Akron * Boston * Charlotte * Chicago * Los Angeles * New York * Philadelphia * In Canada: Naugatuck Chemicals, Elmira, Ontario 


i MARVINOL®vinyl resins + KRALASTIC®styrene copolymers + VIBRIN®polyester resins 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 























ee 
‘deep MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
co. 
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Continuous Casting of Brass at Bridgeport Brass Co., Bridgeport, Conn. 


Brass Scrap Situation and Its 
Effect on Brass Production 


Copper and zinc, essential metals 
for both military and civilian needs, 
have been in short supply for many 
months and the situation has been 
growing worse. After taking care of the 
mounting volume of DO orders, there 
is not enough remaining to take care 
of civilian needs even at the reduced 
allotment. 

As far as we can learn, there has 
not been a sufficient increase in the 
production of copper and zinc to sat- 
isfy this unprecedented demand and 
to take care of the requirement of the 
government stock piling, defense and 
foreign rearmament programs. 

The high volume of production of 
brass mill products during 1950 and 
the early part of 1951, has been pos- 
sible the mills 
dipped their metal 
which are at their lowest ebb today. 

From the brass mill standpoint, the 
short supply of zinc has been critical 
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have 
inventories 


only because 


into 


because it is needed for alloying with 
copper to produce brass. Zinc acts as a 
means of stretching the available sup- 
ply of copper because when alloyed 
with 100 pounds of copper it can re- 
sult in about 145 pounds of brass. This 
increased tonnage will serve a larger 
number of users, 

However, to augment the supply of 
zinc and copper, the brass mills use 
clean brass scrap, viz., clippings, rod 
ends, and shavings generated during 
metal goods fabrication. The scrap is 
added to the melt with new metal and 
is eventually turned into new mill 
products. 

It has always been the custom for 
the brass mills to buy back the brass 
scrap from their mill products, custom- 
ers and metal dealers at definite pub- 
lished prices which reflect the prevail- 
ing prices of new copper and new 
zinc. 

Today, because of the voracious de- 








mand for brass scrap, its price has 
been raised considerably beyond that 
of virgin metal. As a result, a portion 
of this scrap, which would ordinarily 
be returned to the brass mills, has been 
diverted to other channels. 

The serious shortage of copper and 
zinc, plus the insufficient brass scraps 
being returned to the mills explains in 
part why the brass mills are operating 
on a reduced schedule and are not able 
to fill the many orders which have 
piled up. 

Some Scrap Diverted 

The scrap situation can be improved 
if metal goods manufacturers will 
make sure that all their scrap is re- 
the brass mills. Although 
most manufacturers make it a practice 
to do so, there are some smaller ones 
who think that their scrap generation 
is insufficient to count. However, when 
the scrap generation of all small manu- 
facturers are added up, the total be- 
comes worthwhile. 

It is true that in some cases brass 
scrap can fetch higher prices than 
that offered by the brass mills. Un- 
fortunately, if this scrap does not find 
its way back to the brass mills, the 
brass mill tonnage is reduced and all 
brass users suffer. 

How Brass Users Can Help 

Here are a few suggestions which, if 
followed by metal goods manufactur- 
ers, would help the scrap situation 
considerably. 

1. Store all scrap in clean containers, 
keeping it separated by alloy and 
properly identified. 

2. When a sufficient quantity has been 

collected, notify the brass mill for 

whom it is intended. Give details as 
to weight, alloy, character of scrap. 

Ask the brass mill to collect it 

either in their own trucks or to des- 

ignate the particular scrap dealer 
which does this work for the brass 

mill. 

If you know where there are clip- 

pings of zinc resulting from manu- 

facturers’ cups or 
scrap copper wire or other forms of 


turned to 


, 
rad 


stampings, 0! 


good clean scrap of brass, bronze 

copper not generated by brass 
goods manufacturers, please notily 
your supplier of brass mill prod- 
ucts, (6867) 
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The Present and Future of Nickel and Cobalt 


by CHARLES A. SCARLOTT, Westinghouse Electric Corp. 


Nickel and cobalt are two of our most 


important strategic metals. Although they 


are at present critically scarce, the 


long-range prospects for both are good. 





@ NICKEL AND COBALT have much 
in common. Both earned their names 
because they were nuisances. Nickel 
was Kupfer-Nickel (Old Nick’s Cop- 
per) because it occurred with sought- 
after copper and played havoc with 
early methods of processing copper 
ore. Kobold—a mischievous spirit— 

was so named because ores containing 
it emitted troublesome and dangerous 
fumes, later proved to be associated 
arsenic. Now nickel and cobalt are 
earnestly sought. Both are growing in 
peacetime importance. In any defense 
program both are essential. They gen- 
erally are found together in the mines. 
When one is mined, the other often 
comes along as a by-product. In fact, 
they are so much alike chemically that 
separation is difficult. While many of 
their uses are completely dissimilar, 
they often are teamed as alloying 
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agents. And finally, production of 
each in the United States—the largest 
consuming country—is small. There 
are no known nickel deposits in the 
United States that could compete with 
the rich deposits of Canada and New 
Caledonia, but cobalt has brighter 
prospects. 


Nickel Production 


Several times nickel has traversed 
a “‘rags-to-riches” cycle, Now it is en- 
joying the greatest success, use-wise, 
it has ever known. Further, the base 
of its industrial uses is so broad that 
it is not likely again to find itself 
going begging as it has when the in- 
dustrial economy made sudden shifts 
from war to peace or prosperity to 
depression. Also, the world has co- 
pious quantities of nickel, although 
production facilities are being hard 


pressed to keep pace with the sharp 
rise in demand occasioned by the af- 
fair in Korea. World nickel produc- 
tion has averaged 155,000 tons yearly 
since World War II (1945-1949). 
(All tonnages are given in terms of 
2000 Ib.) 

The story of nickel is primarily the 
story of The International Nickel Co., 
Inc. From its Sudbury mines in 
Northern Ontario comes nearly three- 
fourths of all the nickel produced in 
the world. Every other nickel-produc- 
ing operation is small by comparison. 

The nickel mines of the U.S.S.R. 
are important—important to the So- 
viets, that is. Estimates early in World 
War II indicated Russian nickel pro- 
duction as roughly 7% of the world 
total, but it is believed that since the 
war this proportion has more than 
doubled. 

After Canadian and Russian pro- 
duction, comes—far behind—that of 
New Caledonia, which in the four 
postwar years, 1946-1949, averaged 
4000 tons yearly, or 21/4% of the 
world output. The Union of South 
Africa and the United States in the 
same period produced roughly equal 
amounts, the two combined amount- 
ing to barely 1250 tons yearly. In both 

cases the nickel is a by- -product of 
processing certain copper ores, 

Small amounts of nickel have been 
obtained from Norway, Germany, 
Finland, Greece, Burma, India and 
Japan. Cuba, Brazil, Venezuela, the 
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Philippines and the Dutch East Indies 
are known to possess large deposits of 
nickel-bearing ore, but difficult prob- 
lems of production must be solved 
before they can be developed profit- 
ably. 

Cuba’s enormous deposits—3 bil- 
lion tons or more—of nickel-bearing 
iron ores also contain large amounts 
of chromium and cobalt. Financed by 
the United States Government, this 
deposit was worked during the war 
period, producing about 25,000 tons 
of nickel in the torm of nickel oxide 
in 1945 and 1946 combined. Opera- 
tion ceased in March, 1947 after a 
total cumulative production of about 
32,000 tons of metal. Production will 
begin again this fall and is expected 
to reach 15,000 tons of nickel annu- 
ally or, roughly, 15% of the 1946- 
1949 annual usage. 

Cuban nickel-bearing ore is low 
grade, possibly averaging about 
1.44% nickel. Also, the nickel in the 
richest layer occurs as silicate minerals 
that cannot be initially concentrated 
or separated from the bulk of waste 
serpentine rock. An enormous quan- 
tity of material in relation to the ac- 
tual nickel containing minerals must 
be put through the plant, and the 
effect on cost is obvious. 

Similar and very large nickel iron 
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posed of several score small bodies 
scattered over a number of square 
miles. These have been estimated as 
totaling 16 million tons of ore, con- 
taining 1 to 3% nickel. However, 
these occur in a region over 200 miles 
from the nearest railroad, far removed 
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How cobalt is produced. 


from a labor supply, and with neither 
coal nor, at present, water power for 
ore processing. A larger but lower 
grade deposit of this type is known in 
Venezuela where mining and trans- 
ortation conditions are more favor- 
able, but the low nickel content and 
the silicon present a difficult problem. 


The only nickel ore within the 
United States that seems to offer 
major prospects at present is the 
Riddle deposit in Oregon. It is a sili- 
cate ore such as occurs in New Cale- 
donia, but of lower grade. It has been 
roughly estimated at 40 million tons 
of 1 to 2% nickel, The M. A. Hanna 
Co., with encouragement and tech- 
nical assistance from the U. S. Bureau 
of Mines, is studying the feasibility of 
its development. There are also some 
nickel-cobalt deposits in the vicinity 
of Fredericktown, Mo. 

Although copper ore was identified 
in the wilderness near the present 
town of Sudbury in 1856, it was not 
until 1863 that construction crews 
blasting a westward route for the 
Canadian Pacific Railway uncovered 
evidence of the enormous Sudbury 
ore body. Actual mining operations 
of the Canadian Copper Co., a fore- 
runner of The International Nickel 
Co., Inc., began in 1886. The presence 
of nickel was not suspected until the 
first ore had reached the Bayonne, 
N. J. refinery, whereupon it mani- 
fested its presence by refusing to be 
separated from the copper. The Sud- 
bury ores seemed doomed. 


But some Sudbury-ore sponsors re- 
fused to give up, and out of their 
labors came the Orford process. Addi- 
tion of sodium sulfate to the molten 
mixture was found to cause the nickel 
sulfides to separate and settle by gra- 
vity from those of copper. (Later the 
Mond process was also developed.) 


Nickel Consumption 


Now the problem became what to 
do with nickel. By 1900 consumption 
totaled only 4000 tons per year, Sud- 
bury ores alone could produce twice 
that much. Word came of a French 
discovery that addition of nickel to 
steel improves it toughness. The nickel 
producers, after trying without success 
to sell the idea to Krupp of Germany, 
induced the Secretary of the United 
States Navy to subject ordinary armor 
plate and nickel-steel armor to com- 
petitive test under the impact of six- 
inch shells. The superiority of nickel 
steel was indisputable, with conse- 
quent placement of large orders for 
nickel—more, in fact, than the com- 
pany was prepared immediately to 
provide. 
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During the first two decades of this 
century the demand for nickel devel- 
oped rapidly, due principally to its use 
5. ges. 908 In Gord wir I, it had 
climbed to 50,000 tons in 1918 (and 
by then the 80% position of Sudbury 
nickel had become established). But 
with the war over and permanent 
world peace in prospect, nine-tenths 
of the nickel market disappeared. 


A fresh start had to be made; it 
became vitally necessary to explore the 
field of non-military production and 
develop new uses for nickel. Three 
things led to phenomenal success. 
Metallurgical experience during the 
war with nickel steels provided a great 
fund of knowledge about these ma- 
terials. Also, the growing mechani- 
zation of industry was calling for 
heavier loads, higher speeds. Nickel 
alloying could help solve these more 
rigid demands on machinery. The 
automobile industry also had begun 
its rapid growth. As a consequence, 
nickel quickly recovered from its loss 
of armament markets. By 1929 it had 
reached a production peak of about 
60,000 tons. This rise was interrupted 
only briefly by the depression of the 
30's, so that by 1939 production had 
topped 130,000 tons, World War II 
skyrocketed nickel demand to 180,- 
000 tons per year, which fell back 
to an average of almost 155,000 tons 
in the 1946-1949 period. And now 
we have another rearmament period, 
with stock pile, military and civilian 
demand all together calling for more 
nickel than production facilities can 
comfortably produce. 

There is, however, no permanent 
nickel shortage. Extensive deposits, as 
mentioned, exist in many parts of the 
world, albeit many are fraught with 
various combinations of problems of 
grade, metallurgy, transportation, 
fuel, etc. The true extent of the great 
Sudbury deposit is still not known. 
Its proved ore reserves at the end of 
1938 were 212 million tons (6.8 mil- 
lion tons of nickel- “copper content). 
The report for 1950 gives the figure 
as 253 million tons (with 7.7 million 
tons of contained nickel and copper). 
In the interim some 1.4 million tons 
of nickel alone have been produced 
from the Sudbury deposit. 


Efforts to find different, non-mili- 
tary uses for nickel have met with 
astonishing success. More than 3000 
different alloys with other metals are 
commercially available, so only major 
categories can be listed. Nickel alone, 
and in myriads of combinations with 
chromium, molybdenum, vanadium 
and copper, is used for making alloy 
steels. The austenitic stainless steels, 
such as the familiar 18:8, are widely 
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employed in the home, in architec- centrot 


tural applications, and in food 
handling, chemical and petroleum 
processing equipment and in ra:lroad 
passenger cars. More highly alloyed, 
sometimes complex types are used for 
heat resisting applications in indus- 
trial furnaces, internal-combustion 
engines, gas turbines and jet engines, 
where strength and resistance to scal- 
ing and chemical attack at high tem- 
peratures are necessary. Nickel by 
itself and in combinations with chro- 
mium, vanadium, manganese and 99+ 
molybdenum is used in steel castings. 
Foundries add nickel in making cast 
iron, Copper and brass mills and 
brass and bronze foundries alloy 
nickel with copper, tin and zinc, 
Nickel-aluminum alloys are used in 
aircraft engine pistons and cylinder 
heads. 

Nickel has great versatility in the 
electrical field. It is used for both ° 
magnetic and nonmagnetic alloys, for 
permanent magnets, for controlled- 
expansion alloys, as the basis for the 
Edison alkaline storage battery, and 


for many electrical resistance ele- * 


ments. 

Nickel and nickel salts are used as 
catalysts in the production of soap 
and edible oils, various chemicals and 
dyes, in gas purification, and in the 
manufacture of high-octane motor 
fuel. The ceramic industry employs 
it in enamels and as a coloring agent. 
Large quantities of the metal are 
used for electroplating to obtain cor- 
rosion resistance and bright appear- 
ance, where it is generally employed 
as an undercoat to chromium on 
plated articles. 

Monel has an interesting back- 
ground. During the search after 
World War I for new uses it occurred 
to Mr. Robert C. Stanley, of The Inter- 
national Nickel Co., Inc., to do what 
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now appears to be an obvious thing. 
Instead of trying so hard to separate 
nickel from the copper, why not ex- 
plore the natural combination of the 
two as an alloy worthwhile in itself. 
The result was Monel, now grown to 
several varieties and prized, among 
other things, for its bility to with- 
stand corrosion. It is not affected by 
food and body acids. Hence, its exten- 
sive use in kitchens, food-processing 
industries and hospitals, 


Cobalt Production 


Cobalt was one of the first metals 
to climb aboard the list of strategically 
short materials after the Korean out- 
break. But the story of cobalt differs 
from some of the others. In the first 
place, shortness of cobalt is not a 
matter of waning United States re- 
serves, for this country has never pro- 
duced much of it. The scarcity is due, 
not to lessening availability (for the 
world has ample reserves of cobalt 
ore) but largely to skyrocketing de- 
mands for jet engines and electronic 
gear. Secondly, the picture of cobalt 
supplies will get brighter. Greatly 
increased amounts of cobalt, particu- 
larly from United States sources, can 
be expected. So much so that, by 
1953, barring a full-scale conflict, co- 
balt will be in much greater supply 
for both defense and normal needs. 
The present world production of co- 
balt (1949) amounts to 6500 tons, 
with 5000 tons the annual average for 
the 1940-1949 decade. (United States 
consumption in 1950 totaled 4120 
tons.) 

Cobalt occurs in many mineral 
forms and in many places. R. S. 
Young in his book, ‘Cobalt’, lists 59 
cobalt minerals, many of very com- 
plex chemical structure and of un- 
manageable names. Cobalt minerals 
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Country Short Tons; of 
World 
Total 
Belgian Congo 3007 59.5 
Northern Rhodesia 806 15.9 
United States 317 6.3 
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Canada 213 4.2 
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Period Short Tons 
1925-1929 376 
Prosperity Period 
1930-1934 327 
Depression Period 
1935-1939 839 
Post-Depression Recovery 
1940-1944 2223 
World War Il 
1945-1949 3255 
Postwar Recovery 
1950 4140 











seldom occur by themselves. In fact, 
cobalt is seldom mined for itself 
alone, It is associated in a wide range 
of proportions and combinations with 
ores of iron, nickel, copper, silver, 
bismuth, antimony, manganese, lead, 
zinc, and others. The mineral itself 
is generally of three forms: in chem- 
ical combination with arsenic it is 
often mixed with ores of nickel, silver 
and gold; with sulfur it is found with 
lead, zinc and copper; and in oxide 
form it is generally accompanied with 
copper. 

The Congo presently accounts for 
three-fourths of the world total. Ail 
Congo cobalt is produced by Union 
Miniere du Haut-Katanga, which has 
been increasing output almost consis- 
tently for the last 15 years. Northern 
Rhodesia is now a poor second, with 
about 7% of the total, although at 
one time it ranked with the Congo. 
When a new electrolytic cobalt re- 
finery is completed in late 1951, pro- 
duction is expected to increase to 
1500 tons annually. Canada, United 
States and French Morocco produce 
roughly similar amounts or, com- 
bined, not quite 15% of the world 
total. The remaining 5% is scattered 
in traces from Australia, Bolivia, 
Burma, Chile, Finland, Italy, Japan 
and Sweden. Russian production was 
quoted in 1939 as amounting to 550 
short tons, or about 10% of world 
production at that time. It is believed 
that, by expanding old operations and 
with new discoveries, the U.S.S.R. is 
self sufhcient for military uses, co- 
balt-wise. 

The only recent United States pro- 
duction of commercial cobalt has 
been as a by-product of Bethlehein 
Steel Co.’s magnetic-iron-ore opera- 
tion at Cornwall, Pa. Here cobalt 


occurs in a sulfide form. The iron 
ore, containing a little less than 1 
lb of cobalt per ton, is magnetically 
separated from the cobalt-bearing 
minerals, and a concentrate averaging 
about 1.3% cobalt is produced and 





sent to the Pyrites Co. ot Wilming- 
ton, Del., for processing to metal and 
other cobalt products. The 1949 pro- 
duction was 256 tons of contained 
cobalt, or less than one-tenth of 
United States consumption that year. 
However, production of cobalt from 
Cornwall ores is geared to iron re- 
covery and is not likely to become 
much greater. 


The United States, however, has 
other cobalt deposits. Sporadic at- 
tempts have been made to win cobalt 
from ore at Fredericktown, Mo., 
where it and nickel occur with sufides 
of lead, iron and copper. But, com- 
plexities of the ore always introduced 
such serious difficulties in milling 
and smelting that efforts ceased in 
1946. However, the Chemical Con- 
struction Co., a subsidiary of Ameri- 
can Cyanamid, has recently developed 
a new process, not yet described, by 
which cobalt can be won from the 
Fredericktown ores. The process is 
expected to be in operation in 1951. 
According to estimates, this will aug- 
ment United States supplies by about 
{00 tons annually. 


Trace amounts of cobalt ores have 
been obtained from Oregon, Nevada 
and Arizona. Also, a small amount 
has been produced as a by-product in 
the flotation of talc at Burlington, Va. 


The great hope for a significant 
increase of cobalt from within our 
own borders is at the Blackbird 
mines of the Calera Mining Co., 
near Forney, Idaho. This is an under- 
ground occurrence of cobalt and cop- 
per sulfides whose presence has long 
been known. The ore body is large, 
the percentage of cobalt running 
about 0.6 to 0.8 and twice that much 
copper. Separation of cobalt mineral 
from the rock and from the copper 
mineral and final reduction to metal- 
lic cobalt has presented stubborn 
technical difficulties. The Bureau of 
Mines has, since 1942, endeavored to 
develop a technique for processing 
Blackbird ores. It has made consid- 
erable headway. The Howe Sound 
Co., parent of Calera Mining, be- 
came interested in 1943 and spon- 
sored an extensive research program 
with such favorable results they are 
building facilities for large-scale 
operation, which are planned to be- 
gin late in 1951. Urged by the gov- 
ernment, Howe Sound has expan- 
ded its original production plans and 
now expects to be able to produce a 
little more than 1500 tons of metallic 
cobalt per year (about two thirds of 
1949 United States consumption). 

At the Blackbird mine two concen- 
trates—one containing about 20% 


MATERIALS & METHODS 





cobalt and the other about 25% cop- 
per—will be obtained by a fades f 
ably sharp differential flotation. Both 
concentrates will be shipped to Salt 
Lake City, where the copper concen- 


trate will be processed in the Gar- 
field smelter of the American Smelt- 
ing and Refining Co. Cobalt concen- 
trate will be treated in a new plant 
being built by Calera Mining Co. by 
a chemical process not yet published. 

It is anticipated that cobalt will be 
available to the United States in the 
following quantities annually: Bel- 
gian Congo, 3750 tons; Ontario, 375 
tons; and French Morocco, 450 tons. 
These, with the ae quantities 
from Blackbird and Fredericktown, 
should bring supplies of cobalt by 
1953 to about 6500 tons yearly, 
which is more than 21/ times 1949 
consumption. 


Consumption of Cobalt 


The principal uses of cobalt, the 
amounts, and trends are shown in an 
accompanying table. There are three 
general forms in which it is used: 
metallic, salts and oxides. The metal 
is used as an alloying agent with iron 
and other metals, particularly for 
magnet alloys, high-temperature al- 
loys, and high-speed cutting tools. In 
the four postwar years, 1946-1949, 
this accounted for 65% of the total, 
but use of cobalt for magnetic and 
high-temperature alloys is rising 
steeply, as the accompanying chart 
shows, and in 1950 accounted for 
over 60% of the total. The proportion 
will be higher. The remainder is di- 
vided almost evenly between salts, 
mostly as driers for lacquers, var- 
nishes, paints, inks, and the oxide 
forms, which generally are used as 
ground-coat frit to give better bond 
between steel and porcelain and for 
pigments. The appearance of defense 
needs, and the resulting use-restrict- 


ing orders immediately disrupts this 
use pattern, however. 


In the electrical industry the dom- 
inant use of cobalt is as the key con- 
stituent for permanent magnets. Ever 
since Honda of Japan in 1916 dis- 
covered the remarkable magnetic 
properties of steels containing high 
proportions of cobalt, the importance 
of this use has grown. There are now 
many different cobalt magnet alloys. 
The members of the Alnico family 
range in their cobalt content from 5 
to 35% (aluminum, 12 to 6; nickel 
28 to 14%; the remainder mostly 
iron). Some alloys, such as Vicalloy 
and the Permendur group, are one- 
half cobalt. The Westinghouse elec- 
tromagnetic steel, Hiperco, is 35% 
cobalt. For magnets of great magnetic 
energy for their size—such as are 
needed in loudspeakers, television 
sets, and saaticidlate for airborne 
communication and other electronic 
equipment—cobalt-steel alloys have 
no near competitor. Compared with 
tungsten-steel magnets, which were 
generally used prior to Honda’s dis- 
covery, the magnetic energy per unit 
weight runs from 5 to 17 times 
greater. Cobalt appears to have no 
substitute for this purpose. 


Cobalt imparts to alloys unusual 
ability to carry heavy loads at high 
temperatures. This puts them in great 
demand for superchargers, gas tur- 
bines, and jet engines that call for 
parts to be severely stressed for long 
periods at 1300 to 1500 F and for 
briefer times in the neighborhood of 
1600 to 1700 F. For these alloys the 
percentage of cobalt varies from 13 
to 66%. The Westinghouse alloys, 
Kovar, K-42-B, and Refractaloy, con- 
tain about 20% cobalt (remainder is 
various proportions of chromium, 
nickel, molybdenum and iron). The 
cobalt content of Stellites runs from 
20 to 55%. Vitallium, about two- 
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Per Cent 

Ferrous 
Stainless steels 15,374 19.0 
Other steels 17,058 21.0 
Cast iron 3,638 4.5 
Nonferrous 25,072 31.1 
High-temperature and electrical resistance alloys 5,538 6.9 
Electroplating anodes 11,385 14.2 
Electroplating solutions 570 6.7 
Catalysts 451 0.6 
Ceramics 180 0.2 
Others 2,840 1.8 
Total 82,106 100.0 
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thirds cobalt, was developed original- 
ly as a dental and surgical alloy but 
is now used for its high-temperature 
properties as well. 

Cutting tools that run at high 
speed, and consequently quite hot at 
the cutting area, are greatly improved 
by the addition of cobalt. These re- 
tain their cutting edge and hardness 
even at a dull red heat, which effects 
great savings in time and material in 
machining operations. They have been 
very important in our industrial econ- 
omy. High-speed steels generally con- 
tain from 5 to 12% cobalt, this use 
in the postwar period accounting for 
about one-twentieth of the total 
usage. 

Cemented carbides, in which cobalt 
forms the matrix or binder for the 
tungsten and other carbides, have an 
important place in high-speed ma- 
chining of hard materials. 

While these uses predominate in 
volume, cobalt has many other func- 
tions—some rather surprising. Until 
about 1935 the cause of serious mal- 
nutrition and deficiency diseases of 
cattle and sheep grazing in certain 
parts of Australia, New Zealand, 
Florida and Wisconsin remained a 
mystery. The answer proved to be a 
deficiency of cobalt in the grasses. 
Almost immediate and permanent re- 
covery was effected by adding minute 
traces of cobalt salts to the animals’ 
feed. The soils of those regions are 
now dosed with the salts with con- 
sequent elimination of these meat- 
animal maladies. 

Cobalt is an important catalytic 
agent in many chemical processes. In 
particular, the presence of cobalt in 
the Fischer-Tropsch synthesis of li- 
quid hydrocarbons speeds up the re- 
action by several thousand times. 
This use of cobalt, while important, 
requires but small amounts. 

Unlike prices of some metals, that 
of cobalt has not fluctuated wildly. 
Since 1939, when the price stood at 
$1.24 per Ib, it has risen at intervals 
and, as of last January, stood at $2.10. 

The prospects for augmenting co- 
balt supplies with scrap are not good. 
The recovery of cobalt from salvaged 
materials is difficult. In general, co- 
balt used once is gone forever. This 
will be particularly true of its use in 
ceramics, paints and porcelain ena- 
mels. 

Nickel and cobalt have become 
fundamental metals. Both are grow- 
ing in versatility, for peacetime as 
well as defense uses. Fortunately, al- 
though supplies are temporarily short, 
users of these two metals do not have 
to embark on a long program of sub- 
stitution. 
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Flexible Sealers Find Wide Use in Industry 


by KENNETH ROSE, Western Editor, Materials & Methods 


Many types of materials are available for sealing 
openings to prevent leakage of gas or liquid or to 
deaden vibration. 


@ IN THE ASSEMBLY OF A unit there 
frequently arises the need to close 
openings or cracks in the structure to 
make them impervious to a gas or 
liquid or to deaden vibration. Mate- 
rials for such uses, which require no 
structural strength, are usually called 
sealers. If structural strength is also 
required, soldering, brazing, welding 
or mechanical fastening over a gasket 
or packing can be chosen. 

There are many types of sealers 
serving a wide variety of purposes in 
industry today. They can be divided 
into two broad classifications: 

1. Rigid sealers—used to close 
openings in furnaces, pipes, dry cell 
batteries, chemical vessels, etc. These 
include certain refractory mortars, 
grouting, chemically resistant cements, 
sealing waxes, and the like. They are 
especially useful where vibration is 
not an important factor, for they pos- 
sess no special damping ability. Rigid 
sealers are usually inorganic. 

2. Flexible sealers—provide an 
economical means of closing gaps in 
a structure where vibration is a com- 
plicating factor. Vibration may be 
sound that must be deadened, or the 
lower-period shaking of the part be- 
ing sealed or coated. For other cases 
flexibility is required to maintain a 
seal against thermal expansion, con- 
traction, or other part movements. 
Flexible sealers are usually organic 
materials. 
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Characteristics and Composition 


A characteristic of all sealers—one 
that differentiates them from gaskets 
and packings—is that sealers bond 
themselves to the base materials, in- 
stead of being held mechanically by 
clamping. Costwise, this is an impor- 
tant advantage. Another feature of 
most sealers, in contrast in this in- 
stance to paints, is that they provide 
a certain amount of bulk, and can fill 
cracks or seal off openings lacking 
close fit-up. 

Requirements for a flexible sealer, 
in addition to flexibility, bulk and 
bonding ability, are (1) resistance 
to attack by the substance being 
sealed against, and (2) resistance to 
deterioration at the working tempera- 
ture, or through the range of working 
temperatures. 

In most applications flexible seal- 
ers are used to seal against gases, 
liquids or solids. They are also used 
for surface protective purposes, and 
to maintain differential pressures. Be- 
cause of the organic nature of these 
sealers they are not suitable for use 
at high temperatures. Formulation of 
the sealer itself determines the amount 
of resistance it will have against at- 
tack by chemicals, solvents, atmos- 
phere and deterioration at elevated or 
low temperatures. 

Sealers are composed of (1) a base 
material; (2) a vehicle; (3) filler; 


(4) pigment; and (5) modifying 
agents. 

The base material is a rubber or an 
asphaltic material—natural or syn- 
thetic—or, an oil, usually vegetable 
in origin. The vehicle is gasoline, 
water, organic solvent of the ketone 
or ester type, or a drying or non-dry- 
ing oil. The filler may be graded 
asbestos, cotton or other fibrous ma- 
terial, metallic filler such as powdered 
aluminum, or a mineral filler such as 
white lead or whiting. Pigments are 
of standard types. Modifying agents 
will usually be materials used in other 
types of sealer, which are added to 
modify physical or chemical proper- 
ties. 

This blending of materials makes 
it possible to obtain a very wide range 
of properties in sealers, but also 
makes difficult the classification of 
most commercial formulations. There 
are also a few sealers based upon 
synthetic resins, and using organic 
solvents as vehicles without filler or 
pigment. 

Certain types that are required to 
have a minimum of shrinkage are 
made without a vehicle. Often the 
material sets up by action of a cata- 
lyst, accelerator or vulcanizing agent. 


Base Materials 


Rubber—tin general, rubber-base 
sealers and coatings have excellent 
water resistance, good flexibility, good 
adhesion to impervious surfaces, and 
wide color possibilities. Natural rub- 
ber types have poor resistance to oil 
and petroleum fuels, and are not suit- 
able for applications where these must 
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be sealed against. The butadiene- 
styrene synthetic rubbers, or Buna-S 
type, and the butyl rubbers are not 
oil resistant, but otherwise are suitable 
for most ats 9% for which natural 
rubber would be chosen. Frequently 
a reclaimed rubber is used, though the 
butyl-type rubber has superior ozone 
resistance. Acrylonitrile or Buna-N 
synthetics are resistant to both petro- 
leum and aromatic oils, and chloro- 
prene rubbers (Neoprene) are resis- 
tant to petroleum fuels, but less re- 
sistant to aromatic fuels. Thiokol, 
on the other hand, is a material hav- 
ing the best resistance to aromatic 
fuels. 


Because of their good resistance to 
aromatic fuels (nitrile synthetic types) 
and to temperature extremes within 
a wide range, the rubber-base types 
are used considerably in the aircraft 
industry. They also are finding some 
automotive uses, and are considered 
quality sealers in marine and building 
applications. 

While not true synthetic rubbers, 
the silicone elastomers are best 
grouped with these materials. Several 
materials are used, with slightly dif- 
fering properties, but all have poor 
resistance to petroleum products, to 
carbon tetrachloride, benzene, acetone, 
amyl acetate, ether, butanol, xylene, 
toluene, and many other organic sol- 
vents, aliphatic and aromatic. They 
are highly water-repellant. 

Asphaltx—This ‘term is _ used 
broadly to include natural asphalts, 
bituminous tars and pitches, oil tars 
of various softening points, and min- 
eral waxes. Sealers using these ma- 
terials as a base have good outdoor 
durability and low cost as their prin- 
cipal advantages. They soften at only 
slightly elevated temperatures, and 
are readily soluble in petroleum and 
other organic solvents. Black is the 
only color in which they are available. 

Asphaltic sealers find uses in auto- 
motive applications where sealing is 
done against air only, and as a pro- 
tective and sound-deadener in the 
same industry. This sealer type is 
also used in most structural applica- 
tions. Other important applications 
include marine uses as a protective 
oating and sealer; for coating and 
sealing outdoor storage tanks; and, 
for coating and sealing chemical 
tanks. 

Vegetable Oil—Linseed and soy- 
bean oil are principally used, with an 
occasional addition of other oils to 
promote or retard drying. Linseed 
oil and white lead are used primarily 
in the making of putty and calking 
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A coating of underbody sealer being applied to this Nash automobile provides corrosion 
resistance, sound deadening and protection against dust and fumes. 


compounds, which are the principal 
members of the group. Advantages 
for these two compounds include 
their relatively low cost, ease of hand- 
ling, and the wide range of color 
possibilities available. Though cer- 
tain types of calking compounds set 
up with little flexibility after complete 
oxidation of the drying oils, they can 
be specially formulated to retain a 
measure of flexibility. 

Oil-base sealers are primarily 
building materials. The ease with 
which they can be cleaned from wood 


or metal surfaces without discoloring 
the surface, and their wide range of 
color possibilities, combined with low 
cost, have given them first call in this 
field. 

Synthetic Resin—Several types of 
synthetic sealers are made up as clear 
“dopes’’ consisting of a thermoplastic 
resin and a solvent. Their biggest ad- 
vantage is their nearly complete trans- 
parency when used as a thin film. 
Synthetic resin types are used for 
sealing automotive and aircraft glaz- 
ing, for instrument dials, etc. 
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Special Types—Special uses have 
brought about the development of 
special types of sealers, which may 
be applied either by extrusion from 
a gun, by knife, brush, roller, or by 
spraying. Only specially thin sealers 
can be sprayed, as most sealers are 
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made in a consistency too heavy to 
permit spraying. 

In the making of certain types of 
aluminum tanks, it is desirable to ap- 
ply a sealer to the overlapping sur- 
faces at the seams, so that enough 
sealer is deposited in the seam at the 
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Modified asphalt compound being applied to interior seams of Kelvinator home freezer 





This silicone paste, manufactured by the Chemical Dept., 
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General Electric Co., makes a 


waterproof seal for aircraft ignition systems. 
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time the tank is made up. After- 
wards, the lapped seams must be 
welded for strength. A special sealer 
has been produced that can be applied 
to the overlapping surface, permitting 
spot-welding through the sealer. This 
is accomplished by making up a for- 
mulation containing a high content 
of aluminum in a vulcanized oil base. 
The aluminum provides a conductive 
path for the welding current, and 
fuses to assist in forming a metallic 
bond between the overlapping alumi- 
num pieces. The oil base resists the 
quick heat of welding without burn- 
ing or spattering. 


Sealer Applications 


Aircraft—Two large-scale applica- 
tions for sealers in aircraft have 
helped to make modern air transport 
successful. One is the sealing of the 
entire cabin space to produce the 
pressurized cabin, while the other is 
the use of the interior of the plane's 
wings as gasoline or oil storage space. 

To make the wing leakproof 
against aviation gasoline, a special 
sealer has been formulated with a 
synthetic base that is cured by cata- 
lytic action rather than hardening by 
evaporation of a vehicle. The catalyst 
is added to the sealer—a heavy li- 
quid—just before it is applied to the 
wing's interior areas, It may be 
brushed, knifed or pressure extruded 
along all seams, over all rivets, and 
over any voids or holes, converting 
the wing into a liquid-tight tank. The 
sealer retains its flexibility and adhe- 
sion at —100 F, and is usable to about 
180 F. It is, of course, resistant to 
the solvent action of the fuel. How- 
ever, it is also necessary to apply an 
overcoat of another synthetic rubber 
material to prevent the aromatic ele- 
ments in the fuel from dissolving the 
bond to the metal. 

The same sealer is also used to 
seal over the metal seams in making 
cabin structures pressure- -tight. For 
this purpose it is usually used in 
heavier viscosities. Because of the 
sealer’s rather low specific gravity it 
adds little to the weight of the 
plane, while at the same time it 
possesses a tensile strength greater 
than 500 psi in the cured condition. 

A synthetic rubber putty is also 
being used by the aircraft industry 
for sealing voids, while other stand- 
ard sealers are being used for sealing 
glazing and instrument glasses. 

Aircraft ignition systems, and par- 
ticularly the terminals, are sealed 
over with a silicone compound, either 
a paste applied as a thick coating or 
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a thin film of liquid, to prevent 
corona discharge at high altitudes. 
The silicone material distinguished 
by its slow plasticity, and called 
bouncing putty, is sometimes used 
to seal closed systems. 

In addition to their use on original 
aircraft construction, sealers are im- 
portant maintenance materials as 
well. The synthetic rubber sealer 
used for wing tank and cabin seal- 
ing is frequently used in a formula- 
tion providing faster cure when leaky 
wing tanks must be repaired quickly 
in order to return the plane to ser- 
vice. 

Automobile—In the automobile in- 
dustry today more than 30 Ib of 
sealers, heavy coatings and adhesives 
are used per car. As fenders, body 
and door shapes become even more 
complicated, sealers will undoubtedly 
be used in ever increasing quantities 
to exclude air, water, fumes, dust 
and noise. 

Steel underbody surfaces are given 
a coating of protective compound, 
usually asphaltic in nature, to pro- 
tect against water, dirt, stones, vibra- 
tion, and to reduce rusting. The 
underside of the car dome is similar- 
ly treated to deaden sound and re- 
duce heat transmission. An alumi- 
num-filled sealer is also used as a 
body solder and smoother. 

In addition, many of the body 
seams are sealed over to make the 
body interior more comfortable, and 
yet they will not bleed through the 
paint overcoat. Some of these body 
sealers are formulated so that they 
will swell and cure when the body 
goes through the paint-drying oven. 

A clear sealer based upon a syn- 
thetic resin is used to seal automo- 
tive glass into rubber channels. 
Windshields, headlights, and side 
glazing may make use of another 
sealer, made from a reclaimed rubber 
base, which remains permanently 
flexible. 

Manufacturing conditions play an 
important part in determining the 
type of sealer used for most auto- 
motive applications. A widely used 
autobody sealer is made up with 
only 80% solids and the remainder 
vehicle, rather than the higher solids 
content found in the heavy pastes. 
This more mushy material can be ap- 
plied quickly by means of a calking 
fun. 

In addition to their passenger car 
uses, sealers are also important in 
the making of trucks, trailers, refri- 
gerated vehicles, etc. For example, 
during the production of aluminum 
truck bodies at one firm, the builders 
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discovered that when the aluminum 
came in contact with steel in the 
presence of water it would set up a 
destructive galvanic action. To over- 
come this trouble they found that a 
sealer would isolate the steel when 
applied where steel screws or steel 
moldings contacted the aluminum 
skin. 

The same problem arose during the 
manufacture of aluminum trailers at 
another firm. A special problem in 
the case of the trailers was the ten- 
dency of the sheets to gap between 
the fasteners, thus necessitating a 
shift to costly pre-stressed sheets to 
overcome this tendency. Today, how- 
ever, the firm uses a sealer to solve 
the problem in a less costly manner. 

Makers of refrigerator trucks make 
use of sealers to close all body seams 
where warm air might enter. As 
these trucks frequently carry food 
products, exclusion of dust and fumes 
is also important. Trailers made of 
plywood or pressed board also use 
sealers to close body seams against 
dust and fumes. Both oil-base and 
synthetic rubber types are available 
for these uses. 

Another need for sealers and coat- 
ings is in the automotive recondi- 
tioning shops. Renovation of old cars 
—where loosening of body metal is 
apt to lead to leaks and noises— 
can now be economically done with 
thick sealers that are used as body 
calking. Underbody coatings will also 
help to deaden vibration, and stop 
corrosion, while sealers around glaz- 
ing will help to make the car body 
leak-proof in bad weather. 

In general, the most widely used 
sealers and coatings for autoinotive 
work are of the asphaltic type, which 
are usually modified with a small 
quantity of rubber to provide resis- 
tance to vibration. In critical areas 
sealers of the rubber-base type are 
used exclusively. 


Refrigerating and Air Condition- 
ing—Manufacturers of refrigerating 
and deep-freeze units, and air con- 
ditioning equipment use large quan- 
tities of sealers to shut off leaks of 
cooled air from the systems. They 
also use coatings to prevent corrosion 
of metal that is subject to frequent 
or constant wetting. Most of these 
are of a modified asphaltic type. 

Refrigeration, however, poses sev- 
eral special problems for sealers. No 
odor can be tolerated because of the 
danger of food contamination. Thus, 
sealers that do not utilize an organic 
solvent are preferred. The sealers 
must retain adequate flexibility and 
adhesion at service temperatures, 





which may be as low as -40 F. Other 
sealers require a base of reclaimed 
rubber, in which the solvent is com- 
pletely evaporated before the unit 
is put into service, for sealing refri- 
geration units. Another type makes 
use of extruded solid tape or beads, 
applied like a gasket to seams or 
openings. This material retains some 
residual tack because of incomplete 
cure; curing is completed after in- 
staliation, thus avoiding the use of 
a solvent. 

Opposite to what has already been 
said, one refrigeration sealer is re- 
quired to possess good heat conduc- 
tivity rather than the reverse. It is 
used to bind the cooling coils to the 
inner shell of the unit. These coils 
themselves would make only a slight 
contact with the flat surface of the 
shell, so the sealer is applied around 
them to increase the conductive cross 
section. Here a heat-conductive filler 
is added to the sealer to obtain good 
heat removal. 

Air conditioning units use sealers 
on ducts that carry the cooled and 
humidified air both to prevent con- 
tamination of the air by warm air or 
dust, and to maintain the very slight 
differential pressure in the system. 
Oil-base calking compounds are 
widely used. 


Chemical and Other Storage Tanks 
—Welded or bolted tanks for crude 
oil are sealed with a synthetic sealer 
resistant to petroleum products. 
Where the tanks holding the crudes 
are subject to corrosion by the acid 
waters that collect under the oil 
level, an asphaltic coating below this 
level has given good service at low 
cost. Synthetic resin sealers have been 
used to seal brick acid tanks. 


Marine—Protective coatings in 
bilges make use of bituminous coat- 
ings, which are low in cost and quite 
effective against salt water. Seams in 
wooden decks are usually calked with 
an asphaltic material, though on 
naval vessels the calking may be done 
with a rubber-base compound. Oil- 
base calking compounds may be used 
as sealers for marine glazing and in 
the superstructure, where the asphal- 
tic materials would bleed through 
light-colored paints. 

On pleasure craft and some com- 
mercial vessels, deck sealing and 
bedding for glazing is being done 
with the newer rubber-base materials. 
These materials do not dry out as 
do the putties and other oil-base 
sealers. On naval aircraft carriers 
the synthetic rubber deck calking has 
the advantage of being unaffected by 
aircraft fuels. 
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Electroformed waveguide components for microwave systems are circular or rectangular tubes with highly critical tolerances on the 


inside dimensions. Similar parts are also made by precision casting, when the production 


Microwave Components: 


runs and tolerance requirements permit. 


Precision Casting vs Electroforming 


The commercial balance struck between pre- 

cision casting and electroforming methods 

in making waveguide components ‘can be a 

valuable guide to the efficient manufacture 
of other products. 


@ THE INCREASING IMPORTANCE of 
microwaves for radar, navigational 
aid systems (Loran and Shoran), re- 
lay systems and radio-telephone com- 
munication networks requires in- 
creased production of the microwave 
components that go into transmitting 
and receiving equipment and test in- 
struments. A large percentage of 
these microwave components are the 
special precision tubes known as 
waveguides. These waveguides may 
be straight sections, bends, twisted 
shapes, tapered sections, transition 
pieces from round to rectangular 
cross-sections, and multi-armed junc- 
tions. 
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In spite of the restricted range of 
their use, these waveguides are an 
interesting example of a balance be- 
tween several different methods of 
manufacture. Various kinds of pre- 
cision casting and electroforming are 
used, depending on the exact shape 
of the waveguide, the tolerances that 
must be held, and the number of 
pieces that are on order. The same 
evaluation of costs, tolerances and 
production runs may be involved in 
designing and making other precision 
products. 

All waveguides require a smooth, 
reflecting finish on the interior sur- 
face, with inside dimensional toler- 


by A. A. FELDMANN, National Bureau of Standards 


ances varying from -+-0.005 to 
+0.0005 in., depending on the size 
of the piece and its application. The 
size of a waveguide section depends 
on the microwave frequency for 
which it is to be used; inside di- 
mensions of standard waveguides 
vary, on rectangular cross-sections, 
from 2.840 by 1.340 in. down to 
0.122 by 0.061 in. The pieces can 
be made of brass, copper, silver, 
nickel or aluminum, and highly con- 
ductive or anti-corrosive coatings are 
sometimes added over the base metal. 

Most waveguide components are 
made by skilled workers in a series 
of machining and soldering opera- 
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tions that require precision machin- 
ery, expensive jigs and fixtures. The 
accuracy demanded on the inside sur- 
faces makes soldering and brazing 
difficult and gives a high percentage 
of rejects. These fabricating difficul- 
ties have kept the price of waveguide 
components high. With some of the 
more complicated instruments, the 
costs are almost prohibitive. 

As the demand for waveguide com- 
ponents has increased, new methods 
have been developed to increase pro- 
duction and cut the amount of skilled 
labor necessary, maintaining the re- 
quired accuracy at the same time. 
Some of these manufacturing techni- 
ques are still in the experimental 
stage, while others are already being 
used successfully in commercial pro- 
duction. 


Casting 


Ordinary sand casting cannot give 
the dimensional accuracy necessary 
in waveguides, but several other cast- 
ing methods have been used suc- 
cessfully. 

Die casting can give the dimen- 
sional accuracy and surface finish re- 
quired for most microwave compon- 
ents, without subsequent machining. 
The steel dies are expensive, though, 
and die casting is economical only 
on long production runs. Another 
disadvantage is that the process 1s 
best suited for low-melting point 
alloys. 

Investment casting appears to be 
practical. The method used is an 
adaptation of the lost wax process 
used by dentists and jewelers to cast 
delicate inlays and small articles with 
intricate details. Dimensional accura- 
cies of +0.002 in.’ are possible on 
dimensions under 5 or 6 in., and the 
size of microwave components re- 
quiring such accuracy is usually with- 
in these limits. Any metal can be 
cast, and the fine surface finish ob- 
tained eliminates the need for ma- 
chining in most cases. 

Mercasting, a process licensed by 
the Mercast Corp., has been used 
with some success. Mercury is poured 
into a die and frozen at -60 F. The 
solid mercury pattern is then dipped 
in a refractory mix, which forms a 
coating around it. When the refrac- 
tory coating has dried and hardened, 
he mercury is melted at room tem- 
erature and allowed to run out. The 
nold is then fired at a high tempera- 
ure in a kiln and the molten metal 
S poured in by centrifugal or gravity 
thods. Dimensional accuracies of 


+0.003 in.? have been reported by 
users, 
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These casting processes partially 
answer the mass production prob- 
lem. Entire assemblies that were for- 
merly made in a dozen or more parts 
can be cast in one piece. No soldering 
is required with a one-piece casting. 

Magnesium-aluminum alloys* are 
especially amenable to casting. Light- 
weight components cast from these 
alloys and covered with a highly con- 
ductive silver coating are desirable 
for aircraft installations. For precision 
measuring instruments, however, ac- 
curacies of -+-0.002 in., the best ob- 
tainable by any casting process, are 
not good enough. 


Electroforming 


Electroforming is becoming the 
accepted method of making many 
waveguide components, especially 
those requiring close tolerances. 
Large amounts of metal are electro- 
plated over a core, or mandrel, and 
the shape and dimensional accuracy 
of the mandrel determines the quality 
of the finished part. Dimensions of 
special components have been held 
to +0.00005 in. over 10-in. lengths. 

Most metals used for electroplat- 
ing can be used for electroforming, 
and the surface finish exceeds the 
best results of other processes. The 
close dimensional accuracies obtained 
are stable, since the metal electro- 
deposited on the mandrel is, in the 
case of silver and copper, essentially 
free of stress. Electroforming might 
also be the only possible way of 
making some waveguides with intri- 
cate inside surfaces. 

Good electrical conductivity is re- 
quired in all waveguide components, 
and the best conductors, silver and 
copper, are used for almost all elec- 
troformed components. To overcome 
the low strength of pure silver or 
copper, laminated construction is of- 
ten used in those waveguides. The 
first layer of silver is thick enough 
to provide a conducting skin for the 
frequencies at which the component 
is to be used. The next layer can be 
copper, nickel or aluminum. Nickel 
gives the guide sufficient mechanical 
strength and rigidity and keeps the 
outside from tarnishing. A rhodium 
or palladium flash on the inside sur- 
faces will prevent atmospheric in- 
fluences and maintain good conduc- 
tivity. The use of aluminum is of 
recent date, since it had been con- 
sidered impossible until recently to 
electroplate aluminum successfully.‘ 
Although the process has not yet 
been applied commercially, it is of 
great potential importance in aircraft 
installations and military field instru- 








Investment cast waveguide components are 
widely used. Die casting is usually cheaper 
on large scale production, while electro- 
forming holds closer tolerances than die 
casting and is cheaper on very small scale 
(Arwood 
Corp.) 


production. Precision Casting 


ments, where reduction of weight is 
always an advantage. 

For small production runs, electro- 
forming is the most economical man- 
ufacturing process for any shape. 
Very little equipment, a few d.c. 
power outlets, tanks and filters are 
necessary. Occasional inspection dur- 
ing electroforming is adequate and 
few skilled men are needed. 

Expendable Mandrels—The shape, 
required number and dimensional 
tolerances of an electroformed part 
determine the type of mandrel used. 
The mandrels can be made of a va- 
riety of materials and can be per- 
manent or expendable. 

Plastic mandrels, usually made of 
polystyrene or Lucite, are molded in 
metal dies, and a thin metallic coat, 
usually silver, is evaporated or 
sprayed over the entire surface to 
provide conductivity. Mandrels can 
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be produced in this way at low unit 
cost. After the form has been built 
up to the required thickness, the 
mandrel is removed in boiling per- 
chloroethylene (CCI,:CCI,), which 
does not attack the metal. 

Fusible alloy mandrels are made 
from low-melting alloys, with posi- 
tive thermal expansion and free-flow- 
ing properties to insure an exact 
reproduction of the surface finish 
and complete removal of the core 
material from the form. Cerrobase 
and Cerrotrue, two bismuth alloys 
made by the Cerro de Pasco Corp., 
are frequently used. These mandrels 
are coated with a thin, conducting, 
separating medium before the form- 
ing process. After completion, the 
core is melted out and the metal can 
be used over again. 

Aluminum is used where mandrels 
are to be made up of several sec- 
tions in the so-called multiple man- 
drels, or where the small number 
required does not justify the con- 
struction of a mold. Aluminum man- 
drels are covered with a thin layer 
of zinc to facilitate adhesion of the 
metal during electroforming. The de- 
position of metal is made onto the 
surface with no separating medium. 
Sodium-hydroxide is used to dissolve 
the mandrel after completion of the 
work. Commercially pure aluminum 
is quickest to dissolve, but various 
types of Duralumin are better suited 
as mandrel material, and an alumi- 
num alloy with a low copper content, 
like 61S, is desirable. The hardness 
and machinability of Duralumin give 
very good surface finish and dimen- 
sional accuraciés to several ten thou- 
sandths of an inch. 


Permanent Mandrels — Permanent 
mandrels work on the principle of 
poor adherence of the electroformed 
metal to the surface of the mandrel. 
The materials used are stainless steel, 
glass and Invar. All these materials 
are hard and difficult to machine, 
and brittleness may also be a prob- 
lem. The best surface finishes pos- 
sible with grinding and lapping can 
be obtained, however, and mandrels 
have been made to an accuracy of 
+0.00005 in. The amount of work 
which is necessary to construct such 
a mandrel is considerable, but the 
cost can be written off on a number 
of units rather than on just one, as 
is done with expendable mandrels. 

Permanent mandrels are used for 
straight sections of waveguide, step- 
up or ——— adapters, and fun- 
nel-shaped rectangular “horns,” as 
some microwave antennas are called. 
Their use is mainly confined to the 
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construction of high-precision com- 
ponents of test equipment and lab- 
oratory apparatus, where extreme ac- 
curacy, rather than cost, is of prime 
importance. 

Stainless steel mandrels are plated 
on directly or used with a thin, con- 
ductive metal separating coat. The 
completed form is heated and the 
mandrel pushed out after electro- 
forming. The difference in the coef- 
ficients of expansion between copper 
or silver on one hand and stainless 
steel on the other, aids in removing 
the mandrel. Considerable force is 
sometimes necessary, however, and 
the inside surfaces of the waveguides 
are easily damaged. If a separating 
medium is used, it is melted out after 
completion of the part, before the 
mandrel is withdrawn. Tin is often 
used as such a separating film, but 
care must be taken to avoid oxida- 
tion of the tin, which would prevent 
the withdrawal of the mandrel from 
the work. 

Glass mandrels are coated in the 
same way as plastic ones. A silver 
coating is evaporated or sprayed onto 
the surface of the mandrel. After 
electroforming, advantage is taken 
of the low expansion of glass in re- 
lation to silver and copper, and the 
mandrel is pushed out after the form 
has been heated to about 600 F. 
Glass is a good mandrel material 
since it can be lapped optically to 
exceptionally high dimensional ac- 
curacy. 

Invar, an iron-nickel alloy, is the 
metal with the lowest coefficient of 
expansion, 0.5 x 10-*, as compared 
to copper 9.3 x 10-*, silver 10.6 x 
10-* and nickel 7.4 x 10-*. It is one 
of the toughest materials to machine, 
however. The electroforming is done 
directly on the surface of the man- 
drel, without a separating medium. 
Separation of ae from work is 
simple. The form is placed in boiling 
water for 25-30 min and the man- 
drel is slipped out easily. 


Applications 


Almost all of these methods are 
used commercially; each has its own 
specific applications. For very large 
production, especially of lightweight 
components, die casting appears to be 
the best process. Where the quantity 
desired does not warrant the high 
cost of tooling for die casting and 
where high melting alloys are used, 
investment casting or Mercasting is 
called for. These conditions would 
apply for a large percentage of micro- 
wave components. Dimensional ac- 
curacies obtainable with any form of 
casting can be held to +0.003 in. 
or even +0.002 in. for some parts, 
when the components are correctly 
designed for casting. Cast surface 
finish is good and no additional ma- 
chining is required in most cases. 

Electroforming permits the highest 
dimensional accuracies and the best 
finish on inside surfaces. Outside 
surfaces of electroformed parts are 
not as smooth as those of cast com- 
ponents and have to be machined in 
some cases, although the machining 
can usually be confined to the ends 
where connecting flanges are 
mounted. 

For large production of parts that 
can be cast, electroforming cannot 
compete for economy with any of the 
casting methods. For very small pro- 
duction, on the other hand, it is the 
most economical process. Where geo- 
metrically intricate inside surfaces are 
involved and where highest dimen- 
sional accuracies (up to +0.00005 
in.) are demanded, electroforming 
has no competition. 
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(1) Dural mandrel on which part 4 is electroformed; (2) plastic mandrel for a T-shaped 


component; (3) electroformed bend; (5) transition piece from round to rectangular cross 
section (end flanges are soldered on); (6) plastic mandrel used to electroform part 5. 
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Recent designs use parts fabricated by 
welding together several steel castings or 
a combination of cast and wrought pieces. 


@ TRADITION PUTS STEEL casting 
and welding in opposing camps. 
There has been a feeling among 
many engineers that a piece should 
be either a casting or a weldment; 
that there is an extensive middle 
ground is a relatively uncultivated 
idea. The voluminous literature 
turned out by both sides, showing 
how cast pieces could be better fabri- 
cated by welding or how weldments 
were profitably changed to castings, 
has fostered this misconception. 

However, in the last few years 
designers have begun to explore the 
possibilities of combining the best 
points of both techniques, and some 
impressive advances have been made 
in the adaption of cast-weld pieces. 
Also, both the steel foundries and 
welding shops themselves have be- 
gun to recognize the desirability and 
economy of welding several steel 
castings together for complicated 
pieces that are impractical or expen- 
sive to fabricate in a single casting 
or weld entirely from rolled plates 
and shapes. In some cases, it has 
been found that castings and wrought 
pieces can even be profitably welded 
tegether. 

It is interesting to note that the 
turrets of Russian T-34 tanks, cast 
in one piece in the early models, 
are now made by welding a plate of 
rolled steel on top of a cast ring 
which forms the sides. Experience 
has evidently shown the desirability 
of cast-weld construction. 


Design Principles 
Pieces that cannot be economically 


or efficiently integrally cast are usu- 
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Steel Castings and Welding 
Can Be Combined Successfully 





by PHILIP O'KEEFE, Assistant Editor, Materials & Methods 





Fig 1—Setup of three separate steel castings before they are welded together to make 
a railroad car striker. 


ally characterized by large or numer- 
ous cores. The castings would be 
relatively light for their size and of 
intricate design. Core boxes increase 
pattern costs and make chilling ex- 
pensive. The setting of cores is diffi- 
cult and dimensional control becomes 
uncertain, while risering problems 
increase and cracks in the cored 
areas are more difficult to repair. 


A weldment using wrought plates 
and shapes exclusively may be im- 
practical or expensive if the piece 


requires weight for damping or 
stabilization or if its fabrication 
would require welding together a 
large number of small pieces. 

In redesigning a casting or a weld- 
ment to cast-weld construction, the 
following basic rules should be 
adopted: 


1. The designer of the original 
part should be consulted to ensure 
proper application to the actual func- 
tion of the piece. The stresses in- 
duced under load will govern cast- 
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Fig 2—Cast-weld redesign for the center filler to go with the striker 


shown in Fig 1. Two cast steel side pieces and a separate center piece 


casting are welded together. 


Fig 3—Cast-weld strip repeater unit after weld-union 
of two steel castings. By elimination of cores and 
reduction of pattern requirements, overall manufacturing 


costs were lowered materially. 


weld design just as they control in 
tegral casting or weldment design 
People unacquainted with the func 
tion of the piece can make serious 
errors in re-design. 

2. Lower costs, reduction in de- 





Fig 4—Rolling mill pinion housing to be made from two separate fects, better damping qualities and 
steel castings, shown before welding. This part would be difficult improved delivery are the important 
to core if cast in one piece. advantages to be investigated. 


3. The piece should be broken up 
to leave as few cores as possible in 
the component castings. 

4. Welding should be held to a 
minimum by proper location of join 
ing lines. 

' ; 5. The number of run-out tabs 
Fig 5—Four-piece cast steel assembly for 600-ib tripod casting, used and backup plates should be minim 
on coilers for rolling mill machinery, shown before joining of separate ized. 
wate in sentomele eperation. 6. The welded assembly must be 
stress relieved. 









Welding Specifications 


Steel castings can be welded wit! 
the same facility as wrought steel o 
the same chemical compositions. Wit! 
carbon contents below 0.25%, con 
ventional welding techniques can be 
used and the procedures are the sam¢ 
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Fig 7—This 5,000-ib drive housing was formerly made with 
steel castings used only for the bearings. Redesigned for cast- 
weld construction, the housing has two cast sides, with bot- 
tom and end pieces of rolled plate, welded together to form 





Fig 6—Completed cast-weld tripod design after welding together 
of the four pieces shown in Fig 5. This design supplanted an 


intricate one-piece casting. 


as for wrought steel. With carbon 
ontents above 0.25% and _ with 
special alloy compositions, certain 
precautions are often necessary and 
special procedures are employed, as 
with similar wrought steels. 

Tentative ASTM _ specifications 
have been proposed for carbon steel 
castings suitable for fusion welding. 
These allow the carbon content to 
be as high as 0.35% with a maxi- 
mum manganese content of 0.60%, 
providing the casting is heat treated 
sg welding. Castings which are 

1t heat treated are limited to 0.25% 

hee. with 0.75% max manganese. 
The specifications also provide that 
for each 0.01% reduction in carbon 
content an increase of 0.04% man- 
ganese above the specified maximum 
is permitted up to a limit of about 
1.00% manganese. 

Che same materials are recognized 
as readily weldable by procedures 
accepted by the ASME Boiler Code 
Committee and the American Weld- 
ing Society. 

The structures and properties of 
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fusion weld metal depend upon a 
number of factors, including carbon 
content, the cooling rate, gas con- 
tent and slag content. The prime 
requisite of a weld is ductility, and 
an effort should be made to keep 
carbon content of the deposited metal 
low, since the cooling of the weld 
is frequently rapid enough to induce 
hardening if the carbon content is 
high. 

The chemical composition of the 
base metal is specified because fusion 
welding induces a temperature gradi- 
ent in the base metal which induces 
all sorts of structural conditions. If 
the carbon content of the base metal 
is high enough to make it air harden- 
ing, the heat affected zone near the 
weld may become brittle. Certain 
alloying elements other than carbon 
may bring about air hardening of the 
base metal and the alloy content must 
be limited, unless special precautions 
are taken, such as preheating the 
casting to 300 to 600 F. 


Increased hardness in the heat 
affected zone can be removed by 


the massive unit. 


annealing the welded casting for a 
definite time at 1200 to 1250 F. In- 
ternal stresses resulting from the 
welding operation can also be relieved 
by this annealing. 


Welding Practice 


A high grade heavy-coated elec- 
trode is considered essential for arc 
welding steel castings. These coatings 
contain little or no combustible ma- 
terial. Multi- layer welding, high cur- 
rents and peening should be em- 
ployed for low and medium carbon 
steel castings. Preheating is some- 
times necessary, depending on the 
design of the piece. 

Welds in steel castings can be 
radiographed by gamma-ray or x-ray 
methods to ascertain the soundness 
of the welded section. The chief 
defects that may occur are incom- 
plete fusion, slag inclusions and por- 
osity. The mechanical properties in 
casting-to-casting and  casting-to- 
wrought pieces are of the same order 
as in similar welds between two 
wrought steel pieces. 
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Ferrite core materials can be used in magnetic amplifiers, carrier frequency power transformers, filter and loading coils, and small 
machines and measuring instruments. (Ferroxcube Corp. of America) 


















. . @ WITHIN THE PAST two decades, 

Ferrite Matertals research and development work on 

| magnetic materials has provided the 
electrical and electronics engineer 
with a wide variety of new and im- 


a] a 

Permit lm roved Des! ns proved materials of both the per- 
D v manent and magnetically soft type. 
Advances in both the theoretical 
understanding of ferromagnetism 
f : and in production techniques are te- 
0 Magnetic Devices flected in the spectacular magnetic 
properties of today’s commercial 
products like Alnico V, Supermalloy, 
grain-oriented silicon-steel, and grain- 

oriented nickel-iron. 
While the major development ef- 
fort was devoted to metallic ma- 
by EBERHARD BOTH, Signal Corps Engineering Laboratories terials, the possibilities of magnetic 
materials consisting of metal oxides 
were being studied by scientists in 
Japan and Europe. A_ permanent 
magnet material, now known 4s 
Vectolite, was the first to emerge 
from this work in 1933, but mag- 
netically soft materials did not appear 


Ferrite magnetic materials fill a gap between the two = °9_ the =market until 1946, when 


: . ° ° commercial production of ferrite type 
conventional materials at frequencies in the audio to —j,dies was started in Holland. 


RF range, giving smaller eddy current losses than Similar materials became available 


laminated materials and higher permeability than {0m American sources in 1948, and 
their production was expanded at 4 


powder cores. rate unprecedented with any other 
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magnetic materials, due to the rapidly 
growing demand by the television 
industry. Impending reductions in 
the output of TV receivers will make 
a large part of the present produc- 
tion of ferrite bodies available for 
other purposes. 

A typical ferrite compound is the 
ferrosoferric oxide or magnetite, 
FeO . Fe,O,, formed by the divalent 
and trivalent iron oxides. The diva- 
lent oxide FeO can be replaced by 
the oxides of other divalent metals 
like nickel, manganese, copper, zinc 
and cadmium. 

Two ionic arrangements, the or- 
mal and inverted, are found. Only 
zinc and cadmium ferrite are known 
in the normal arrangement; neither 
of these is ferromagnetic. The in- 
verted structure is common to all 
other ferrites. 


The important thing about these 
two different types of ferrite struc- 
tures is that both arrangements re- 
main unchanged in solid solutions of 
normal and inverted ferrites. It is in 
these solid solutions that the most 
desirable properties of high permea 
bility and saturation can be achieved. 


Permeability 


Magnetic materials are capable of 
increasing the flux created by a given 
electromagnetic field to a high mul- 
tiple of the air flux. The multiplying 
factor, which can range from little 
more than one up to values of 10°, 
is called the permeability. Although 
magnetic core materials achieve a 
given inductance value in a coil with 
1 smaller number of turns, the re- 
sistance of the coil is not reduced 
in the same proportion, since the 
core itself introduces losses which 
can be equal to or larger than the 
gain due to the increased flux. High 
permeability and low losses are the 
general requirements for all core 
materials in alternating fields, and 
achieving optimum performance in- 
volves determining the proper bal- 
ance between permeability, core 
losses and copper losses. 


\ sharp permeability peak is ap- 
parent as the percentages of normal 
and inverted ferrites are varied in 
solid solutions. A certain percentage 
oMposition gives a maximum value, 

the permeability drops off to 
4 much lower value for the pure 
inverted type and reaches zero for 
the pure normal ferrite. Fig 1 allus- 

this for nickel-zinc ferrites. 

The Curie temperature is the point 
at which the permeability drops off 
Sharply with further heating. The 
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permeability of ferrite compounds 
increases as the Curie temperature 
decreases toward room temperature. 
The higher the permeability of a 
compound, the lower its Curie 
temperature. The variation of per- 
meability with temperature is shown 
in Fig 2 for several nickel-zinc fer- 
rites. 

Low Curie temperature presents a 
serious disadvantage in practical ap- 
plications, limiting the operating 
temperature of the coil. As illustrated 
in Fig 2, the permeability of usable 
ferrites varies widely with tempera- 
ture changes, impairing the stability 
of the inductance value. This is im- 
portant where the core forms a closed 
magnetic path and the true permea- 
bility of the material is utilized. If 
the magnetic path contains an air 
gap of 1% or more of the total 
length, however, the temperature 
variation is drastically reduced, along 
with the effective permeability. 


Magnetic Processes 


Ferromagnetism does not occur in 
an isolated atom, but only when cer- 
tain atoms are assembled in well 
defined arrays, such as symmetrical 





Fig 1—The permeability of nickel and 
zince ferrite solid solutions is maximized 
at an optimum percentage composition. 
(From Harvey, Hegyi and Leverenz, “‘RCA 


Review”’) 


crystal lattices. These atoms will then 
form domains, or tiny elements in 
which the paramagnetic moments of 
all the atoms are aligned in parallel. 


Fig 2——Permeability increases as the Curie temperature decreases toward room tempera- 
ture. (From Harvey, Hegyi and Leverenz, ‘‘RCA Review’’) 
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The alignment is subject to distur- 
bance by the thermal agitation of 
the atoms at any temperature above 
the absolute zero; the point at which 
it breaks down is the Curie tempera- 
ture. 

The magnetization process and its 
effect on the domains ts illustrated in 
Fig 3, with typical BH curves. In 
the demagnetized state, the domains, 
though fully magnetized themselves, 
have been distributed in a random 
manner by a demagnetizing process, 
leaving the material as a whole with- 


out a magnetic moment. On the BH 
curve this state is represented by the 
zero values of both the field strength 
H, and the induction or flux density 
B. 

When a small field is applied the 
domains undergo a change in size. 
Those having a component in the 
field direction grow at the expense 
of their less favorably oriented neigh- 
bors. Upon removal of the field, the 
domain boundaries will return to 
their former location. This process 
is called a reversible boundary dis- 


Fig 3—The effect of magnetization on the tiny domains in a ferromagnetic material at 
each section of the hysteresis loop. (From R. M. Bozorth, ‘‘Reviews of Modern Physics’) 
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placement. The ratio of the induc. 
tion B to the field H is the initia] 
permeability of the material. 

With a slight increase in field 
strength, B increases very rapidly and 
no longer returns to zero when the 
field is turned off. The domains 
which are unfavorably oriented to 
the field are taken over completely 
by their growing neighbors and the 
newly created giant domains have 
no tendency to return to the original 
arrangement when the field is te. 
moved. This is irreversible boundary 
displacement. 

When the field is increased suffici- 
ently above this value, the giant do- 
mains will align themselves parallel 
to it by rotation, and the material 
will be fully magnetized or saturated, 
In some materials this alignment is 
not compatible with the crystal orien. 
tation, and the crystal energy realigns 
the domain magnetization to the 
nearest cube edge as soon as the 
field ceases. This means that the 
magnetization process due to do- 
main rotation is reversible. 

In the practical utilization of mag 
netic materials, the operating condi- 
tions can be conveniently classified 
according to the three processes just 
described. Operation in the initial 
magnetization range prevails in input 
transformers, filters, variable induc- 
tances, antenna loops, and _ other 
communication components. Operat- 
ing at the knee of the BH curve 
are mainly power transformers, rc 
lays, motors and generators. Pulse 
transformers, magnetic amplifiers 
and saturable reactors in general 
utilize the material in the saturation 
range. Ferrite type materials can be 
used for all three of these operating 
conditions ; their greatest merits, how- 
ever, seem to lie with applications 1n- 
volving low and medium flux density 
values, since their absolute saturation 
value is rather low. 


Losses 

The hysteresis loss may be of onl 
secondary importance when the ma 
terial is used in a range where the 
permeability is truly reversible. In 
applications operating at the knee 0! 
the BH curve, and even more 1 
those utilizing the saturation range, 
the hysteresis losses will be of majo! 
importance. 

As the operating frequency 1s 10 
creased, the eddy current loss becomes 
predominant. Eddy currents aris 
when the core provides a conducting 
path for the electromotive tort 
(emf) which accompanies the 
changes in the core’s magnetization 
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Ferrite material closes the gap between laminated and powder meial materials. The 


solid lines indicate the ferrite type materials. 


state. They can be reduced by lamin- 
ating the magnetic material, by sub 

ling it into individually insulated 
particles, or by increasing its volume 
resistance. The conventional metallic 
materials whose resistivity cannot be 
varied by more than a factor of about 
10 can be used at high frequencies 
only in the form of powder cores. 
In ferrites, however, the resistivity 
s about 108 to 10‘? higher than in 
metals, and eddy currents are prac- 
tically nonexistent. They can be used 
even in heavy cross-sections, at fre- 
juencies up to the megacycle range. 
Unfortunately, however, these mate- 
ls are dielectrics and possess rather 
large dielectric losses at higher fre- 
quencies. The displacement currents 
due to dielectric losses are as objec- 
tionable as eddy currents and appear 
to present a serious limitation in the 
use of ferrites. 

For practical purposes the losses 
of an inductance coil can be expressed 
in several ways, all of which are 
derived from the loss angle, tan 
*R/wL; more commonly known is 


ri 
id 


the re iprocal of this value, the 
B quality Q of a coil. If only the losses 
due to the magnetic core are con- 
‘dered, tan @ becomes equal to 


the ratio of the imaginary to 
il part of the perme: ibility. 
a “loss factor” 1/p’Q or 
is used as an overall figure 
of merit for the magnetic material. 


[he loss factors for ferrites in- 
creas roughly in proportion to the 
itequency. For each material, the loss 
S lactor 


increases sharply at a well de- 
requency ; however, permeabil- 
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ity drops to the level of conventional 
powder iron cores somewhere be- 
tween 100 and 1,000 megacycles. 
Losses in the neighborhood of one 
megacycle increase due to dielectric 
displacement currents. 


Applications 


From past experience, especially in 
television sweep transformers, it 
seems likely that ferrite materials can 
successfully compete in applications 
where the operating flux density is 
at the knee of the BH curve. They 
close the wide gap between laminated 
and powder metal core materials. 
Initial permeabilities cover the whole 
range between the values of 125 for 
Permalloy powder cores and several 
thousand for laminated nickel-iron. 
The saturation of ferrites is rather 
low, but maximum permeability 1s 
much higher than with any powder 
materials. 

For flux densities of 3,000 gausses, 
ferrite materials require a much 
smaller magnetizing current than 
powder cores. This is particularly 
important in magnetic amplifier ap- 
plications. 

In comparing the advantages and 
disadvantages of ferrite bodies, con- 
sideration must be given to incidental 
properties, such as thermal expansion, 
shock and vibration resistance, mois- 
ture absorption, aging characteristics 
and machinability. Data on _ these 
properties are still far from being 
complete. It is evident, however, 
that ferrite bodies, besides having 
attractive magnetic properties, give 


the designer much more freedom in 
choosing the optimum shape for 
magnetic cores than laminations do. 
Ferrite transformer cores, for in- 
stance, can be designed to completely 
enclose the coil winding in a very 
compact, well shielded and easily 
mountable component, while lamin- 
ated cores require more space and 
extra weight in shields and mounting 
brackets. In ferrite cores the legs 
which carry the windings can be cy- 
lindrical so that less wire is required 
per turn than with the square coil 
forms used with laminations. The 
air-gaps in ferrite core structures can 
be kept small by grinding the mating 
surfaces to a finish of almost optical 
quality ; other dimensional tolerances, 
however, do not compare with the 
accuracy of punched, drawn or ma- 
chined metallic parts. 

Ferrite cores will give optimum 
performance only if their particular 
properties are recognized and inte- 
grated in the design of the compon- 
ent for which they are to be used. 
Replacing laminated or powder cores 
by a piece of ferrite of equal size 
and shape will often give discourag- 
ing results. Expert design, on the 
other hand, has in numerous appli- 
cations resulted in spectacular reduc- 
tions of size, weight and space re- 
quired, and/or in improved perform- 
ance of the component involved. 
Possible applications include carrier 
frequency power transformers, pulse 
transformers and harmonic genera- 
tors, magnetic amplifiers, filter and 
loading coils, magneto-strictive os- 
cillators, concentrators for high fre- 
quency heating, and small machines 
and measuring instruments. 





When ferrites are used to replace conven- 

tional materials, the core should be rede- 

signed to fit the electrical and mechanical 

properties of the new material, as shown 
in front. (Stackpole Carbon Co.) 
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An objective observer 

surveys the problems and 

possibilities of structural 

adhesives to aid industry 

in evaluating these mate- 
rials. 





Most adhesives now under test need elevated temperatures and pressures for curing 


These requirements are being lowered by research, however. (U. S$. Plywood Corp.) 


Their advantages 


Structural Adhesive@S— their tinitatios 


@ THE EFFECTIVENESS OF recently 
developed structural adhesives can be 
judged from the fact that no failures 
have been reported in aircraft appli- 
cations of these adhesives, when they 
have been used as required by the 
Air Force. The number of applications 
and the amount of structural ad- 
hesives being used have increased 
rapidly in a number of kinds of fabri- 
cation. 

Structural adhesives are not a cure- 
all, and many problems still exist in 
obtaining the maximum strengths 
from these materials, but there are 
many fabrication and design prob- 
lems which good structural adhesives 
can solve. As more people become 
familiar with the techniques and 
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Their future 


possibilities of these adhesives, and 
as better adhesives become available, 
the number and types of applications 
should multiply even more rapidly. 
The proper adhesive chosen for a 
suitable application can produce ex- 
cellent results, Adhesives, though 
limited in their capabilities, can pro- 
duce structural strengths and con- 
figurations which are often imprac- 
tical with other structural materials. 


Advantages 


The two main selling points of 
structural adhesives are: (1) smooth- 
er surfaces can be obtained in fabri- 
cated parts and structures by using 
adhesives instead of rivets and other 


by LT. WILLIAM E. DIRKES, Materials Laboratory, Wright-Patterson Air Force Bast 


fasteners; and (2) considerable 
weight can be saved in many 4p 
plications. Both of these points are 
extremely important in airplane de- 
sign, and a good part of the de- 
velopment work on adhesives has 
been done by aircraft people. 
Structural adhesives have beet 
used in many airplanes for bone: 
ing stiffener panels to thin shee 
exterior surfaces. Originally, stiffene' 
panels were riveted to the exterio! 
panels, and it was hoped that tt 
exterior surfaces could be made 0 
thinner sheet, thereby reducing 
overall weight of the aircraft. How 
ever, it was found that as the sur 
face sheets were made thine! 
fatigue failures occurred at the rivé 
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noles. The proper use of structural 
adhesives eliminated these fatigue 
failures. 

Probably the most important use 
of structural adhesives in aircraft is 
in the fabrication of aluminum 
honeycomb sandwich materials. 
Rigid, low density materials made 
from metal honeycomb cores bonded 
to metal faces have strength prop- 
erties much greater than most struc- 
tural sandwich materials. The con- 
struction of these metal sandwich 
materials has been made possible 
primarily by the development of high 
strength adhesives. 

The use of adhesives may also be 
dictated by space limitations. They 
are also used to protect joints against 
fluid leakage and prevent bi-metallic 
corrosion. Thermal insulation and 
the reduction of hysteresis losses are 
provided in some applications. 

An important feature of adhesives 
is their versatility. Not only are ad- 
hesives suitable for bonding metals, 
but compounds are available for 
joining rubber, leather, wood, cloth, 
plastics and glass as well. These ma- 
terials can be joined to each other 
or in combinations. 


Available Types 


High strength adhesives are avail- 
able in the form of solids, powders, 
liquids and tapes. Most of the ad- 
hesives in use today are one- or two- 
part liquid systems which can be 
manufactured in viscosities suitable 
for use with spray or paste applica- 
tors. Each adhesive system has ad- 
vantages and disadvantages, both in 
strengths available and in ease of use 
in production. 

Tapes, which are films of uncured 
adhesive, eliminate the problem of 
controlling the bond thickness and 
are readily adaptable to production 


| use. Tapes are produced as both 


supported and unsupported films. 
The supported films are generally 
cloth-like materials coated with un- 
cured adhesives, while unsupported 
ilms contain only the uncured ad- 
hesives. The tape adhesives in gen- 
eral seem to be better than the other 
‘orms for easy and rapid assembly. 
Only a few tapes are available, how- 


; ver, and these present specific prob- 


lems. For example, the only . tape 
Presently approved for Air Force use 
f€quires a primer coat which is 
d on the metal parts to be 


| bond d, so that the fabricator is not 
S| 


teed from the problems inherent in 


§ liquid systems. 


_ Most liquid adhesives require care- 
‘ul control of the solvent evapora- 
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tion from the adhesive. The controls 
necessary are specified by the manu- 
facturer, generally consisting of de- 
signated lengths of time for air dry- 
ing or force drying prior to bonding. 
The solids and powders generally 
require a larger proportion of hand- 
work by skilled workers than is re- 


quired by liquids and tapes. 
Some Problems 


Each adhesive presents its own 
problems, but the major problems 
encountered are similar for most ad- 
hesive systems. Probably the most 
universal problem is that of clean- 
ing the surfaces to be bonded. The 
effects of unclean surfaces are not 
too noticeable in the use of low 
strength adhesives for nonstructural 
applications, but with structural ad- 
hesives, a noticeable decrease in bond 
strength occurs when surfaces are not 
cleaned properly. 

For laboratory testing, a widely 
accepted cleaning method for clad 
aluminum alloy is immersion in a 
warm solution of sulfuric and 
chromic acids. This type of acid bath 
produces consistently clean surfaces 
with excellent bond strength for a 
variety of adhesive systems. Produc- 
tion cleaning methods for any par- 
ticular adhesive may consist of a mild 
acid bath, dilute alkaline bath, vapor 
degreasing or electrolytic cleaning, 
as recommended by the adhesive 
manufacturer. The types of cleaning 
which are suitable will vary with 
the adhesive used and the materials 
to be bonded. Subsequent to clean- 
ing, a control problem arises, for 
the cleaned surfaces must not be 
contaminated by handling or exces- 
sive exposure to air. 

Another problem encountered in 
the use of adhesives is the tempera- 
ture control necessary for curing 
bonds properly. The adhesives which 
are approved by the Air Force re- 
quire temperatures in excess of 300 F 
for curing, and most adhesives in 
use at the present time have rather 
narrow limits on temperature-time 
cycles for optimum results. 

The pressures necessary to form 
high strength bonds present addi- 
tional problems. Air Force approved 
adhesives require pressures of 500 
psi or greater for optimum results. 
Although dead loading of parts to 
be bonded might give good results 
in some cases, it is not suitable for 
extensive use in production. The in- 
stallation of heavy pressure fixtures 
is only practical if a large amount of 
adhesive bonding is to be done. 
Small hydraulic presses are normally 


used in laboratories both for main- 
taining the proper pressures and for 
heating bond samples, and _ this 
method can be used for the fabrica- 
tion of many small items. 

Another serious problem is that 
of inspection of bonded assemblies. 
The only means of determining the 
strength of cured bonds accurately 
is to test the bonds destructively. 
Since this is not practical for pro- 
duction assemblies, the Air Force has 
adopted a system of inspection pro- 
cedures. Present Air Force inspec- 
tions consist of tests of the adhesive 


This camera tripod shows how joints be- 

tween unlike metals can be rigidly bonded 

without welding and with no finishing 
operations. (Ciba Co., Inc.) 
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Air Force Specifications for Minimum 
Mechanical Properties of Bonded Joints 











Minimum 
Type Test Condition Strength, Psi 
DRY STRENGTH TESTS 

Standard Temperature | 

Shear Strength 72 to 76 F | 2500 
Elevated Temperature | 

Shear Strength 178 to 182 F 1250 
Low Temperature 

Shear Strength —65 to —70 F 2500 
Standard Temperature | 

Fatigue Strength 72 to 76 F 650 
Low Temperature 

Fatigue Strength —65 to —70 F 650 
Standard Temperature 

Long Time Strength 72 to 76 F 1600 
Elevated Temperature 

Long Time Strength 178 to 182 F 800 
Standard Temperature 

Bend Test 72 to 76 F 150 Clb 
Standard Temperature 

Impact Strength 72 to 76 F 10 (ft-lb 
Low Temperature 

Impact Strength —65 to —70F 5 Ct-lb 

FLUID EXPOSURE TESTS 

Shear Strength after Specification 

30 Days Salt Spray Exposure QQ-M-151 2000* 
Shear Strength after 

30 Days Immersion in Tap Water 72 to 76 F 2000* 
Shear Strength after 7 Days 

Immersion in Ethylene Glycol (AN-E-2) 72 to 76 F 2000* 
Shear Strength after 7 Days 

Immersion in Anti-icing Fluid (AN-F-1 3) 72 to 76 F 2000* 
Shear Strength after 7 Days 

Immersion in Hydraulic Oil (AN-O-366) 72 to 76 F 2000* 
Shear Strength after 7 Days 

Immersion in Hydrocarbon Fluid (AN-F-42; Type Il) 72 to 76 F 2000* 











* Average Strength, Psi 


These figures represent the requirements for a structural adhesive acceptable to the Air Force. Many 


adhesives have considerably better properties. 


to insure quality, tests of laboratory 
type panels bonded at the same time 
and under the same conditions as 
the production parts, 100% visual 
inspection, and disassembly of 1% 
of the completed parts. If a better 
method of inspection could be found, 
both fabricators and users of adhesive 
bonded parts would benefit consider- 
ably. The best means of insuring 
quality bonds at the present time 
seems to be the use of adequate 
process controls. 

All adhesives do not have all of 
the problems mentioned. For ex- 
ample, several of the available un- 
supported adhesive tapes can be used 
without surface primer for the metal, 
can be bonded with a force of 25 
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psi, are easy to apply, and can be 
assembled within a much shorter time 
than the adhesives which require 
pre-drying or precuring before bond- 


ing. 


Epoxide Resins 


The use of epoxide resins as ad- 
hesive bases eliminate some of the 
fabricating problems. These formula- 
tions develop tensile shear strengths 
greater than 4000 psi. Bonds can be 
made with the contact pressure of 
the parts to be bonded, and the 
cure can be completed at room tem- 
perature. However, being relatively 
new, the epoxides have not yet been 
developed to the extent that all prob- 


lems have been eliminated. There 
are still difficulties in elevated tem. 
perature strength, brittleness, the 
short pot life, and the difficulty of 
application in production. 

Epoxide resins are made from 
several formulations, some with vari- 
ous filler materials added for specific 
strength properties. The unfilled 
resins have good room temperature 
properties, but are weak in both 
elevated and low temperature 
strengths. The filled resins are better 
in elevated and low temperature 
strength. Unfilled resins can give 
good strength with simple contact 
pressure, but with the lled resins 
care must be exercised to see that 
all trapped air is worked out of the 
bond area. 

Generally, these resins are very 
viscous fluids or pastes. The resins 
harden by the addition of small 
amounts of activator. When the ac. 
tivator is added, the consistency of 
the resin does not change appreciabl} 
until the pot life of the adhesive 
ends and the resin sets in the form 
of a hard plastic type material. The 
pot life, or usable life, may vary 
from 20 min to 6 hr, but maxi- 
mum strength is not generall) 
reached for at least four days at 
room temperature. If a pot life of 
several hours is required, it may take 
more than 24 hr to develop han- 
dling strength. 

The epoxide resins screened 
date cannot be sprayed or brushed 
due to their viscosity. Application 
methods seem to be restricted to us 
ing spatulas or doctor blades. Epox 
ides must be mixed in small batches, 
for the addition of an activator 
raises the temperature, which will 
cause a large batch to heat sufficiently 
to shorten the pot life materially. 

The above problems present some 
difficulty for large production usés 
of epoxide resins, but they are being 
used commercially in a number 0! 
applications, with excellent results. 
The advances made by the develop 
ment of this type of adhesive cat- 
not be over emphasized. Epoxide 
resin adhesives can be used for many 
small items without large expendi- 
tures for curing ovens and _ heavy 
pressure fixtures. They make it pos 
sible for the designer to  specily 
structural adhesives for applications 
which might not be considered, ! 
large expenditures for curing equip 
ment were necessary. 


Future Developments 


To date, room temperature, ele- 
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vated temperature and low tempera- 
ture tensile shear tests have been 
made with some phenolic resin-syn- 
thetic rubber base tapes, as well as 
bend and fatigue tests. These tests 
are so varied and the adhesives have 
shown so many good mechanical 
properties that there is reason to 
expect that some of the tapes might 
pass the remaining U. S. Air Force 
requirements. These tapes consis- 
tently produce good quality bonds, 
ind they seem to be highly adaptable 
to production use, Although plans 
for future development tend toward 
lower curing temperatures and pres- 
sures, this type of adhesive seems 
to be one of the better possibilities 
for industrial use in the near future. 


Current development work by the 
Air Force has been channeled into 
two types of adhesives which are de- 
signed to suit the needs of the Air 
Force. One of the adhesives has a 
high tensile shear strength at room 
temperature and maintains a rela- 
tively high strength (1000 psi) at 

F. The second program is for 

levelopment of an adhesive cap- 
ible of 2000 psi in tensile shear 
after a curing time of 24 hr at room 
temperature under low pressure (ap- 
proximately 5 psi). Additional re- 
quirements have also been imposed 
on this adhesive, such as 180 F ele- 
vated temperature strength and stor- 
age stability. The results of these 
contracts have shown that both ad- 
hesives can be developed and each 
has been produced experimentally. 

Additional development work is 
still to be done on these adhesives. 
[he elevated temperature resistant 
adhesive has a poor shelf life and 
must be stored at 40 F or less. The 
room temperature setting adhesive is 
being developed to maintain 50% 
of its strength at 180 F, and. the 
target strengths have been met by 
several experimental adhesive sys- 
tems, but formulation costs, ease of 
use and the length of the pot life 
Must be improved. Although epox- 


pide resins have been screened as 


‘oom temperature setting adhesives, 
‘he adhesive being developed for the 
Air Force is not an epoxide and it 


differs in that the target strength at 


‘yom temperature is to be reached 


24 hr after applications, 
he epoxide resins, at present, 
tour to eight times as long 
at room temperature. 


th results of the two develop- 
™e rograms outlined above show 
: ut there is a good possibility for 
we de 


velopment of a truly general 
Purpose adhesive. One of the main 
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Air Force requirements for such an 
adhesive is that it be capable of use 
for field repair of Air Force equip- 
ment. An ideal adhesive for field 
repair work would be the type of 
adhesive that industrial concerns 
could use with ease. It would be 
convenient if such an adhesive had 
a storage life of several years under 
adverse conditions of temperature 
and humidity, would be capable of 
use at room temperature under con- 
tact pressure, and would require only 
a solvent wash on the parts to be 


Temperature effects on two epoxide resins. 


bonded. The pot life of such a gen- 
eral purpose adhesive should be sev- 
eral hours, yet a high strength bond 
would have to be formed within 24 
hr. 

Although the adhesive system out- 
lined above might seem to be far in 
the future, research work is about to 
be initiated with objectives very sim- 
ilar to those described above. 


The opinions expressed are those of the 
author and do not necessarily represent the 
official views of the United States Air Force. 





Adhesive 1 is not the same resin formulation 


as adhesive 2, so the filler material may not necessarily be the cause of the improved 


high and low temperature properties, but the values given indicate the possibilities of 


epoxide resins now available. 


, 
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A luggage rack for trains or buses is assembled with a new structural adhesive without 


any pressure application. (Ciba Co., Inc.) 
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Here is materials engineering in action... 


New materials in their intended uses... 


Older, basic materials in new applications... 
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GYRATORY CRUSHER the new 


Superior crusher was designed by Allis. 
Chalmers to take advantage of modern 
materials and constructions. The crusher 
is used to reduce bulk materials for the 
basic processing industries. The top and 
bottom shells are of cast steel, which has 
greater shock resistance than cast iron, 
can be welded and is now economical 
because of the diminishing differential 
between cast iron and cast steel prices. 
These shells are reinforced with horizontal 
annular ribs, designed to protect the cas- 
ing against the cracks that stress analysis 
and experience show are inclined to occur 
in a vertical plane. The bottom shell has 
been shortened so that the concrete foun- 
dation in part replaces the relatively ex- 
pensive casting. The dust seal has been 
designed as a replaceable plastic ring. 
The eccentric and the bottom plate are 
fitted with high-lead bronze bearings to 
extend the bearing life and allow the 
bearing surfaces to be renewed with o 
minimum of time and equipment. The 
gears and the main shaft are forged steel, 
while the concaves are manganese sieel 
and are zinced in place by the user. 
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SKETCH OF FORGE TAPERED 
WING SPAR EXTRUSION 


FORGE-TAPERED ALUMINUM SPAR This one-piece tapered 


aluminum wing spar has been produced on an experimental basis 
by the McDonnell Aircraft Corp. and the Aluminum Co. of America. 
It replaces a composite assembly of riveted construciion, is stronger, 
and saves 50 Ib in the fighter plane weight. The spar begins as 
an | beam extrusion with a bulb in the web. This bulb is then pro- 
gressively flattened by forging so that the finished spar web tapers 
from 10 in. at one end to 151/2 in. at the other. After forging, the 
spar is machined, heat treated and stretched to produce the final 
part, 13 ft long, weighing 117 Ib. Conventional spars are made of 
two T sections riveted together with small aluminum center plates to 
produce the taper. The new forge-tapered spar replaces about 50 
parts, eliminating many riveting operations. The new solid section 
is stronger and there is little possibility of joint fatigue. Putting the 
bulb in the extrusion was the idea of McDonnell Production Manager 
Walter F. Burke. 


TRANSFORMER RADIATOR Allis-Chalmers has evolved a 


new radiator design for transformer cooling. The new fins are 
formed from steel tubing and the ends are swaged to reduce the 
diameter at the point where they are welded to the header. The 
tubing itself is rolled to a modified oval cross-section to give 
more cooling surface. The new radiator is simpler, easier to paint, 
more rigid and quieter than previous designs. This method of using 
16-gage seamless tubing was adopted after it became difficult to 
obtain the sheet steel previously used. The tubes were formerly 
made on automatic machines which feed the sheet through rolling 
dies, gradually forming it into a flat tube. A controlled weld then 
sealed the tube. The new design not only allowed the manufacturer 
to meet the present supply situation, but gave better performance 
as well. 


RUBBER-PHENOLIC BOBBINS Jute bobbins are now being 


molded from G.E. rubber-phenolic compound, made by General Elec- 
tric’s Chemical Dept., instead of being made from wood. The new 
bobbins are stronger, lighter and lower in cost. The parts are molded 
by Jacobus Plastics, of Jacobus, Pa. With the wood bobbins for- 
merly used, chipping and splitting often resulted from rough handling 
in weaving mills. With outstanding resistance to impact, the rubber- 
phenolic bobbins stand up under this severe abuse, besides saving 
20% in weight on shipping costs. It is also easier to calculate 
shipping weights because the rubber-phenolic bobbins are more uni- 
form in size and weight. 
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Hardening Compound 
Carburizes, Nitrides and 


Chromizes Steet 


by E. M. ELLSWORTH, President, Doughty Laboratories, Inc. 


Fast acting steel hardening compounds are a recent 
heat treating development that harden cutting edges 
and increase wear resistance by three-way action. 


@ A FAST ACTING case hardening 
compound has been developed which 
combines the advantages of carburiz- 
ing, nitriding and chromizing. The 
entire treating process takes only a 
few minutes—the part is heated, 
coated with a paste or powder, the 
coating is fused for a few seconds, 
and the part is quenched. The sur- 
face of an easily fabricated, low car- 
bon steel piece can be treated to ob- 
tain high hardness and abrasion re- 
sistance. No expensive heat treating 
equipment is needed. The part can 
be heated by a gas torch and dip or 
splash quenched. 

The new compound is not de- 
signed to replace conventional pack 
carburizing or nitriding on mass pro- 
duction items where the parts must 
be hardened all over to considerable 
depths. On short production runs, 
on repair jobs and on parts that 
must be selectively hardened, how- 
ever, the new compound will find 
many applications. It is marketed by 
the Doughty Laboratories, Inc., un- 
der the trade name Hard 'N’ Tuff. 


How the Compound Works 

Hard ’N’ Tuff is essentially a car- 
burizing compound. Special activat- 
ing agents are added, however, to 
speed up the impregnating process 
and allow enough carbon to go into 
the steel surface in the few seconds 
the coating is fused on the hot piece 
to give high hardness on quenching. 
In addition to the carburizing in- 
gredients, ammonium compounds are 
included to give a nitriding effect 
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and complement the hardening ac- 
tion of carburizing. 

These are both conventional tech- 
niques, however, although their 
combination in a powder treatment 
is rather novel. A more unique fea- 
ture of the formulation is its chrom- 
izing action. 

There are several points to be 
noted about this chromizing: 


1. The heat treating temperatures 
used with Hard 'N’ Tuff (1500 to 
1700 F) are far below the usual 
chromizing range (2375 to 2550 F). 
The time of treatment is also a small 
fraction of that required for chrom- 
izing. As a result, the chromium con- 
tent of the case is not very high, 
varying with the original steel com- 
position. With an original chromium 
range of 0.02 to 0.05%, one treat- 
ment with the compound gives a 
content of 0.08 to 0.15%. 

2. The chromium impregnation is 
not real chromizing. During infu- 
sion, the chromium tends to combine 
with the carbon (also being impreg- 
nated) to form hard chromium car- 
bides. These carbides are objection- 
able in ordinary chromizing, making 
the coating brittle. In the small con- 
centrations encountered here, though, 
they add considerably to the abrasion 
resistance of the carburized steel 
matrix. 

The compound is used mainly 
with the low and medium carbon 
steels from 1010 to 1050. The steels 
are easy to fabricate and benefit most 
fully from the combination carburiz- 
ing, nitriding and chromizing pro- 


cess. A low carbon 1020 steel can 
be brought from a Brinell hardness 
of 127 up to 600 by one treatment. 

Excellent results can also be ob- 
tained on alloy steels and even high- 
speed tool steels. The most impor- 
tant alloys treated are the tow carbon 
straight nickel specifications like the 
2315-2512 class; the chromium. 
nickel alloys 3115, 3120 and 3312; 
chromium-molybdenum steels 4120, 
4615 and 4815; and chromium-van- 
adium 6115. These steels develop 
high core properties, as do the car- 
burizing grades 8617, 8620, 8715 
and 8720. 

The case is relatively thin, varying 
from 0.004 to 0.006 in. after one 
application. This can be increised by 
repeating the coating and quenching 
process several times, though. If even 
greater depths are needed, the com- 
pound can be used in conventional 
pack hardening, to give a case depth 
of roughly 0.030 in. after 30 min at 
furnace heat. 

The treatment has also been found 
to add somewhat to the corrosion re- 
sistance of steel. This is a combina- 
tion of effects from the nitriding 
and, perhaps, from the increased 
chromium content. 


How to Use the Compound 


No special production heating 
equipment is needed—an _ open 
forge, a gas and oxygen torch or an 
acetylene torch is sufficient in most 
cases. An electric furnace or an in- 
duction coil can also be used, if they 
are available and their employment is 
customary. 

The procedures used are basically 
the same for all types of steel and 
for production work as well as main- 
tenance and repair jobs. Most of the 
variations involve heating and 
quenching procedures that depend 
upon the steel being processed. The 
heat ranges, and the critical tempera- 
tures of tool steels in particular, 
should be carefully noted since the 
temperature just below the critical 
point is the best heat at which to 
quench a piece. It is also important 
to follow the manufacturer's recom- 
mendations on quenching fluids—oil 
brine or lead. 

The procedures followed with the 
low carbon steels are modified onl} 
slightly for the higher alloys. There 
are five steps: 

1. The piece is heated in a torch, 
forge or furnace to cherry red color, 
between 1500 and 1700 F for low 
carbon steel. 

2. The hot piece is then dipped 
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or rolled in the compounds to pick 
up a coating. 

3. The coated piece is taken out 
of the compound and the coating is 
allowed to fuse and form a crust. 
This fusion takes place in 15 to 30 
sec, the larger the object the longer 
the time required. 


4. The piece is then reheated at° 


cherry red temperature, 1600 to 
1700 F, to fuse the compound and 
absorb it into the metal surface. The 
time required depends upon the size 
of the object and is determined by 
observation. 

5. The piece is quenched quickly 
—in cold water or brine for low 
carbon steels. A hose or splash 
quench can be used for large objects. 


If a deeper penetration is re- 
quired, steps 2, 3 and 4 can be re- 
seated before quenching. 

High carbon steel parts are heated 
in the same way, bringing the piece 
to cherry red temperature, 1425 to 
1625 F, and fusing the compound 
coating. With these high carbon 
steels, however, the cutting tip or 
wearing edge is first quenched in 
brine, and then the whole piece is 
drawn and tempered before com- 
pletely quenching. This procedure 
gives long cutting life and still re- 
tains malleability and ductility in im- 
pact and abrasion resistant tools. 

When this compound is used on 
production parts, time studies be- 
come important since the process 
ing time is cut from several hours, 
the time required for conventional 
batch hardening, to a few minutes. 
[his decrease in operating time 
makes the time taken for feeding 
and handling important in overall 
costs 


In case hardening high-speed tools 
which have previously been hardened 
by any other method, the tool should 
be completely annealed before using 
the new compound. 


Advantages 


Che principal advantages of the 
new compound are the relative sim- 
plicity of the equipment and _tech- 
niques required to use it. The time 
required to case harden a piece is 
also much less with the new com- 
pt nd. 

Conventional case hardening 1s 

in several ways, all of which 

ure comparatively expensive 
ipment and often take hours to 
do. Pack carburizing is done by pack- 
ing the part in a carburizing com- 
pound and heating it in special fur- 
naces before quenching. Nitriding 
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The first operation in hardening an open end wrench made from boiler plate steel is 


to heat the jaws in an acetylene flame. 





The hot jaws are then rolled in the compound to pick up a coating which fuses into the 


metal in a second heating operation. 





The hot, coated jaws are finally quenched to give a hard chrome-carbon alloy surface 


that resists wear and scaring. 


and cyaniding take comparable time 
periods and require controlled at- 
mospheres or special dips. The new 
compound, on the other hand, can 
be used with almost any heating 
technique and requires almost no 
special equipment. The time advan- 
tage is obvious. With conventional 
processes, the part must be placed 


in a packing box or a controlled at- 
mosphere and furnace heated, while 
the combination compound can be 
used without moving the part. This 
is a tremendous advantage with 
heavy dies and similar parts. 
Selective hardening of only the 
critical areas on a piece is even more 
dificult with conventional case hard- 
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ening methods. The areas that must 
remain ductile can be protected by 
sand packs, special cements or tem- 
porary copper electroplating. The 
same result can be achieved by ma- 
chining off the hardened layer in the 
place where it is not wanted. All of 
these methods are expensive and 
slow. The new compound is much 
easier to apply in selective harden- 
ing. One technique is to coat only 
the areas that are to be hardened 
with the compound before quench- 
ing. If the dimensions of the hard- 
ened area must be held to close tol- 
erances, masking compounds or im- 
pervious cements can be used. 


Limitations 


The time required to heat each 
piece for case hardening must be 
considered in totalling up the over- 
all time saving with this compound, 
of course. This heating time detracts 
something from the apparent speed 
of the process shown by a simple 
comparison between conventional 
carburizing times and the few sec- 
onds required to apply and fuse the 
Hard 'N’ Tuff coating. On produc- 
tion setups, the time saved is still 
considerable, however. 

An even more important disad- 
vantage is the relatively high cost 
of the new compound. In ordinary 
pack hardening, such a paste or pow- 
der could never replace the cheap, 
reusable carburizing compounds that 
are ordinarily used. In selective hard- 
ening, where only a portion of the 
piece is to be treated, however, the 
cost of the compound is easily justi- 
fied by the speed and simplicity of 
the process. For shop hardening of 
dies and tools, the material cost is 
also a negligible factor. The cost of 
the compound is also no real limita- 
tion in field hardening replacement 
parts. The expense of the time lost 
in waiting for shipment of special 
alloy parts more than covers the 
price of the compound. 

Another serious limitation is the 
relative thinness of the coating put 
on by a single treatment. Where a 
deep case, in the order of 0.03 is re- 
quired, conventional pack hardening 
or nitriding is probably more eco- 
nomical than repeated treatments of 
the new compound—or using it as 
a packing material. In many cases, 
however, a very hard thin case over 
a ductile core is all that is required 
to prolong the life of cutting edges 
and wearing surfaces. 

Coating the parts with powder or 
paste presents some difficulties in 
mass production. Where a very large 
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number of pieces are to be processed 
at once, it may be difficult to get 
full coverage of each piece, keeping 
them at the elevated temperature. Ex- 
perience and production ingenuity 
should overcome these troubles, how- 
ever. One solution is to coat the 
parts at about 300 F. The coating 
will stick at this temperature and the 
part can be brought up to the fusing 
temperature and quenched without 
another interruption. 


Applications 


A demonstration of the hardening 
capabilities of the compound is given 
by treating a chisel made from or- 
dinary low carbon 1020 Y/-in. drill 
rod. The chisel is first shaped and 
sharpened, then forge heated, treated 
with the compound, and drawn to 
pigeon blue. This chisel can then cut 
in two a nut rusted firmly on a bolt 
with two blows on either side of the 
nut. After this cutting job, the edge 
of the chisel shows no damage and 
will still shave a finger nail. 

A similar production operation on 
large open end wrenches made from 
boiler plate steel gave equally good 
results (Fig 2, 3, 4). When these 
wrenches are carburized and hard- 
ened all over, the case on the handle 
chips under the hammer blows. By 
using the hardening compound on 
the jaws only, a wrench is produced 
which will stand up for a longer 
period with a combination of a 
tough handle and hard, long-wearing 
jaws. 

Several examples can also be given 
of applications that were performed 
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on machine and tool repair jobs. 

A recent report from Colorado 
states that experiments show that 
percussion drills given two applica- 
tions of the new compound gave five 
times as much drilled footage in 
abrasive rock as standard hardening 
methods. Three applications gave ten 
times as good results. Rotary drillin 
tool steel inserts treated with three 
applications gave 90% as good re- 
sults as tungsten-carbide inserts. The 
tungsten-carbide inserts will also 
break and chip eventually, where the 
treated tool inserts do not break or 
chip and can be resharpened and re- 
treated. The difference in cost be- 
tween $64 for a tungsten-carbide in- 
sert and $12 for a treated tool steel 
insert gives an indication of the 
economies provided by correct usage 
of the compound. 

The foregoing applications and 
the type of results achieved should 
point the way toward a more exten- 
sive use of chemical compounds since 
it is now established that these ma- 
terials provide a very definite series 
of advantages. Considerable investi- 
gation remains to be done, however, 
in the study of the results of the 
alloying action which accompanies 
treatment of various metals. It would 
appear that the opportunities for the 
use of unalloyed low property ma- 
terials which, when treated, can pro- 
vide the high properties of costlier 
processed metals, might be extended 
beyond the tool shop or maintenance 
department. Under today’s conditions 
these opportunities might prove ol 
even greater interest. 
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DIE ACTION 
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The pyramid surfaces on this cam die 
are subject to wear. The vertical 
movement of the pyramid forces the 
inner die sections out to form the 
blank. The original worn boiler plate 
pyramid was reground and treated 
for hardness, and turned out 256,000 
panels without appreciable further 


weor. 
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| How to Overcome Materials Shortages 


in Product Design and Manufacture 


Today engineers, designers and production men are faced with the 
serious problem of continuing the manufacture of military and 
civilian products despite shortages of most of the common engineering 
materials. This 32-page article is intended to help those faced with 

this problem by bringing together in one place the following 
information: 


® Ways and means of overcoming materials shortages. 
® Suggestions on conserving or replacing specific scarce materials. 


® Where and how alternate materials can be used. 


® Case histories describing how some leading manufacturing 
companies are licking the shortages problem. 


® Reference table listing specific alternate materials for 
specific products. 














Today practically every engineer 
and designer in the manufacturing 
industries is faced to a greater or 
lesser degree with the same trouble- 
some problem—materials shortages. 
Starting with scarcities here and 
there during the last half of 1950, 
the shortages have spread from one 
engineering material to another un- 
til now, hardly a year since the 
present emergency began, even some 
materials relatively plentiful in the 
last war are no longer on the avail- 
able list. 

Yes, the problem of materials 
shortages is a serious one, and it 
will be with us for some time to 
come. But there are ways to over- 
come materials shortages, and they 
are being put into practice, as we 
found by visiting many plants and 
by talking to many engineers who 
are faced with the problem of con- 
tinuing production in spite of the 
shortages. The solution, very briefly, 
lies in practicing even more strictly 
than before good materials engin- 
eering, which in essence is the se- 
lection of the best available material 
to produce the highest quality prod- 
uct at the lowest possible cost. Thus, 
during this emergency period it 
means a continuing reappraisal of 
the possible engineering materials 
that can go into a particular product 
in light of what materials are avail- 
able at the time. 

What are the ways to overcome 
material shortages? There are a num- 
ber of ways as listed below. 


1. Stretch your available supply of 


scarce materials. This can be done by: 

Simplification 

Reduction of waste 

Reclamation of scrap 

Salvage of rejects 

Using less scarce material per 
item 

Using a combination of the 
scarce and a more plentiful 
material 

Using a more plentiful form of 
the material 


2. Use a down-graded composi- 
tion of the scarce material. 


3. Change to another more plenti- 
ful material. This can be done by: 
Using an alternate material with 
or without design changes. 
Using an alternate material plus 
processing, such as heat treat- 
ment, to obtain desired prop- 
erties. 

Using an alternate material plus 
a surface finish or treatment. 


As was learned from experience 
during World War II and again in 
the present period of §scarcities, 
change-overs from one material to 
another produce varying results. In 
more cases than is often realized, 
the replacement material proves to 
be superior to the scarce material it 
replaces, and, consequently, continues 
to be used even when the former 
material again becomes available. 
Through-out this article there are 
many outstanding examples of just 
this. 

For this reason we will try to 
avoid the use of the word substitute 


and instead use alternate or replace- 
ment. To many people the word 
substitute implies an inferior mate- 
rial or a temporary change. 


There are cases, of course, where 
a change of materials brought on 
by the shortage means a lowering 
or a sacrifice of one or more service 
properties, or a higher total cost due 
to higher material and/or processing 
cost. And there are cases where it 
is necessary to compromise quality 
or service life by using down-graded 
compositions of scarce alloys. But 
each case must be considered on its 
own merits. Whether or not an al- 
ternate becomes the permanent or 
the standard material-in a product 
depends on its actual performance, 
its cost, and its ease of processing. 
If if proves better in these respects 
it will stay; if not, it will be re- 
placed when the other material be- 
comes plentiful again. 


The problem of alternates is not 
static; it is ever changing, as was 
clearly demonstrated during the last 
war. With materials supply and de- 
mand constantly fluctuating, what 
may be an alternate material this 
month may become a critically scarce 
material the next. Often the very 
fact that a material is available as 
an alternate causes it to come into 
great demand and precipitate a short- 
age. Thus, in 1942 wood was con- 
sidered a good alternate for steel in 
many products, but in 1943 when 
wood became scarce and steel be- 
came more plentiful, steel served as 
an alternate for wood. 





Ways to Stretch Scarce Materials 


The first step in overcoming ma- 
terial shortages is to make your ma- 
terials go further. Practice conserva- 
tion. This is true whether you must 
work with limited supplies of the 
controlled or allocated scarce mate- 
rials or must rely completely on al- 
ternate materials. Remember that 
practically all materials are short, 
and so conservation must be prac- 
ticed on all of them. 

There are a number of measures 
that can be taken to conserve and 
stretch available supplies of materials. 
The principal ones will be discussed 
here briefly in order to give some 
idea of what can be accomplished. 
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Simplify 


One of the first steps to make 
available or allotted supplies of ma- 
terials stretch further is to put into 
practice a strict simplification pro- 
gram. This means surveying the en- 
tire line of products produced for 
the purpose of reducing excessive 
variety of sizes, types, grades and 
models of products. By such a pro- 
gram, the items most widely used 
and most economical in use of scarce 
materials can be retained, while those 
using relatively large amounts of 
short materials can be discontinued, 
at least for the present. 


During World War II many com- 
panies and entire industries accom- 
plished great savings in materials by 
simplifying their product lines. For 
example, the number of different 
iron, brass and bronze valves was 
reduced from 4079 to 2504. This 
reduction resulted in annual savings 
of about 650 tons of carbon steel, 
4340 tons of alloy steels, and 1900 
tons of copper. The sizes and weights 
of certain types of cast iron radiators 
were reduced, with a consequent sa\ 
ing of 23,000 lb of cast iron per 
year. The variety of range boilers 
was reduced from 156 to 12, and 
expansion tanks from 13 to 5. This 
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How to Overcome Materials Shortages 





A thorough going salvage program is one of the first steps towards overcoming materials shortages. 


ry 


program made mandatory the use 
of standard steel sheets of 60-in. 
width without shearing or cutting 
waste. Estimated savings: 10,000 
tons of sheet steel and 2925 tons of 
ast steel and iron. 
Shortly after the present emergency 
began, a leading hardware manufac- 
er started a simplification program 
reduced variety from 1000 items 
own to 100. As new production 
strictions are put into effect, their 
ine of products is re-examined to 
turther simplify for the additional 
reduction of waste. 
A division of simplified practice 
has been Operating in the Depart- 
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ment of Commerce for a number of 
years now, and stands ready to as- 
sist industry in establishing simpli- 
fication programs. 

A good simplification program will 
also include the reduction of an 
excess variety of materials, and dif- 
ferent grades, sizes and shapes of 
materials. This will eliminate tnven- 
tories of little materials and 
all the waste usually connected with 
unnecessary variety. In carrying out 
a materials simplification program, 
the following general principles 
should be kept in mind: (1) Satis- 
factory and sufficient variety of grades 
and sizes should be available to ac- 


used 


complish the engineering result. (2) 
Rational selection of grades and sizes 
should be made to provide sufficient 
range of quality and quantity in 
economical steps. (3) Standard 
grades and sizes should be selected 
in line with national or trade prac- 
tices to provide maximum availa- 
bility. (4) Where more than one 
plant is involved, simplification 
should be coordinated between plants 
to provide for exchange of stocks. 
(5) Adequate information should be 
furnished to all operating and en- 
gineering departments. (6) The pro- 
gram should allow for the addition 
of promising new items when de- 
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sirable. (7) The program should 
provide for efficient and economical 
elimination of superseded items. 

Finally, the design of individual 
parts and products should be sim- 
plified wherever possible. Products 
should be analyzed and redesigned 
where necessary to eliminate excess 
material and make most efficient use 
of the materials going into produc- 
tion. 


Reduce and Reclaim Scrap 


Another means of stretching avail- 
able supplies of materials is to elimi- 
nate waste and recover scrap. A 
thorough-going salvage program is 
particularly important where use of 
certain scarce materials is permitted 
but supply is limited. By using the 
material with a minimum of waste 
and by efficiently collecting and re- 
using scrap, available supplies can 
be made to go further. One automo- 
bile company figures that by rework- 
ing its sheet scrap it can make about 
one extra car for every 50 produced. 
This same company is reusing about 
22% of its sheet clips for such 
things as washers, caps, flanges, brac- 
kets and cover plates. One refrigera- 
tor plant is returning almost 3500 
tons of pressed metal rejects, shear- 
ings, etc., per year to the productive 
cycle. 

In order to make best use of scrap, 
such as shearings, skeletons, trim- 
mings and bar ends, it is sometimes 
desirable to change the design. For 





This 5-in. anti-aircraft shell adapter made of malleable iron was formerly machined from 


steel bar stock. (Malleable Iron Founders’ Society) 


example, a slight change in the de- 
sign or shifting of a layout of a 
stamping may result in a larger and 
more usable skeleton or trimming. 
Modification of tool design may per- 
mit use of a shearing or offal piece 
without the necessity of first trim- 
ming or blanking the piece. Slugs or 
blanks of uniform size from press 
operations can often be magazine- 
fed in the press production of smaller 
parts. 

Obsolete metal stock, such as tub- 


ing, sheet and rod, can often be 
used to advantage instead of dis- 
carding. Frequently it can be adapted 
for productive use elsewhere or used 
for nonproductive purposes by the 
maintenance department. 

Scrap also can be reduced by sal- 
vaging rejected parts. Here success 
depends upon working out repair 
methods that will not increase costs 
excessively and yet will repair the 
part satisfactorily. Where parts are 
being repeatedly rejected, the effort 


Considerable material saving was realized by redesigning this roller cage from a machined assembly (left) to a one-piece stamping 


(right). (Leake Stamping Co.) 
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of developing a good repair proce- 
dure will be repaid by substantial 
savings in material. For example, 
scrap was high on a certain bearing 
plate in a refrigerator due to a flap- 
er valve seat not cleaning up be- 
cause of shrink holes in the castings 
and some over-size bores on the 
valve cavity. It was found possible 
to make the bore 0.020 in. larger, 
and to drop the seat 0.050 in. A 
larger and deeper salvage valve re- 
tainer was then used. The result was 
that 95% of the bearing plates were 
salvaged. 


Redesign to Another Form 


Converting from one metal form 
to another is another means of using 
less material or reducing waste. Ma- 
chined parts should be replaced 
wherever possible. Stampings can 
often replace forgings to advantage. 
And castings can often replace fabri- 
cated assemblies. There are any num- 
ber of examples to illustrate such 












































Scarce aluminum was saved by Bendix 
Aviation Corp. by redesigning this water- 
light connector for an extruded hot die 
Pressing (bottom) instead of a machined 


part. (Scovill Manufacturing Co.) 


conversions, but space permits the 
mention of only a few. 

A 5-in. anti-aircraft shell adapter 
was originally machined from steel 
bar stock weighing 33/4 Ib. Because 
of the scarcity of steel and machine 
tools, a malleable iron casting, cast 
Close to size and weighing about 
2I/4, lb, was adopted. 

With stamping techniques sub- 
stantial savings of raw materials are 
often possible. A torque converter 
roller cage was formerly an assembly 
of 22 parts. Besides two rings, there 
were 20 hardened and ground Tor- 
‘ington pins with soft shouldered 
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ends, each of which had to be riveted 
at both ends in assembly with the 
rings. This assembly was replaced 
by a one-piece stamping, as shown, 
resulting in a considerable saving of 
material. In another case, a bomb 
fin crate locknut assembly was re- 
placed with a stamped clip, making 


scarce machine tools for other work. 
For example, a microwave mixer and 
guide body casting used in radar 
equipment was formerly assembled 
from more than 20 components by 
silver brazing. Through substitution 
of investment cast aluminum, type 
356T6, materials were saved and 





Thinner sections can be used with “‘rigidized’’ sheet metals. Also, dented, scratched, bent, 
or otherwise damaged cutouts and blanks (left) can frequently be salvaged by ‘‘rigidizing”’ 
them (right). (Rigidized Metals Corp.) 


possible material savings of over 1/3 
lb of steel per unit. 

An interesting case is that of an 
aluminum water-tight connector used 
in electrical systems of air-borne or 
land vehicles. One member is a thin 
aluminum shell with a square flange. 
The pilot lot was turned from bar 
stock and the inside diameter and 
key were broached. The finished piece 
weighed about 0.057 lb, and there 
was a scrap loss of nearly 0.40 Ib. 
Because of the vibration to which 
such parts are subjected, the only 
other satisfactory method was an 
extruded hot die pressing. By this 
method, the weight of the rod re- 
quired is only 0.136 lb per piece 
compared to 0.454 Ib for the ma- 
chining method. Thus, the saving 
of aluminum realized was 0.318 Ib 
per piece. 

In many applications powder 
metallurgy parts in place of screw 
machine parts offer materials saving 
possibilities. On such parts as pis- 
tons, gears and cams, the finished 
parts can be produced by powder 
metallurgy without any subsequent 
machining. 

Precision casting also can often 
reduce materials waste and release 


performance improved. 

Another means of conserving 
scarce metals is to use extruded 
shapes. In recent years there has been 
a growing use of extrusions in alumi- 
num, magnesium and several copper- 
base alloys. Within the last year or 
two, the extrusion process has been 
extended to steel. All types of com- 
plicated shapes can be produced, 
most of which save large quantities 
of metals which otherwise would 
be wasted in machining. 

By using “rigidized’’ sheet metals, 
increased strength and _ flexural 
rigidity is obtained which can be 
translated into the use of thinner 
sections. For example, by using 
rigidized metal for railway coach 
wainscoting, it was possible to cut 
the gage from 0.090 to 0.060. This 
also permitted the removal of some 
of the supporting structures, further 
reducing the amount of material 
required. 


Use Composite Metals 


Clad or composite metals offer an 
important method of stretching avail- 
able supplies of scarce metals. Wher- 
ever stainless steels, nickel and nickel- 
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base alloys, copper and aluminum 
are used in plate, sheet or strip 
form, composite metals should be 
considered as possible alternates. 
Savings of critical metals realized by 
using clad metals have been as high 
as 90% in some instances. The 
chart shows the savings in pounds 
per 100 pounds possible by substi- 
tuting a single clad steel for solid 
stainless steels, nickel and _nickel- 
base alloys. 

There are many types of composite 
metals. The most common are the 
clad steels, which consist of a com- 
mercial grade steel plate, to one or 
both sides of which is permanently 
joined a cladding of another metal 
or alloy. Generally, plain low car- 
bon steel is used for the backing, 
while the cladding consists of stain- 
less steel, nickel, monel, Inconel, 
copper, cupro-nickel and silver. Prac- 
tically all types of stainless steels 
can be had in clad steel form. Clad 
steels are now available in strip from 
0.01-in. thick up to plates 5 in. 
thick. 

In general, single clad steels can- 
not be used above 1000 F since the 
backing steel will scale. Low tem- 
perature applications are generally 
limited to —50 F. Clad steels are 
usually fabricated by welding. For 
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Savings in Pounds per 100 Pounds Possible 
by Substituting Single Clad for Solid Material 
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(Lukens Steel Co.) 








A radiator tank fabricated successfully of copper-clad steel saves about 70 to 80% copper. 


(American Cladmetals Co.) 


corrosion resistant applications, pro- 
per precautions must be taken to 
avoid or minimize dilution of the 
weld metal by pickup of the backing 
steel. Otherwise, corrosion resistance 
at the joints can be sufficiently 
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lowered to cause failures. 

Clad steels already have been used 
quite extensively in industry. Space 
permits listing only a few typical 
fields of application to give some 
idea of their usefulness. In chemi- 


cal and food processing, clad steels 
can be used for storage tanks, re 
actors, autoclaves, tank cars, degreas 
ers, evaporators, cookers and bottling 
machines; in petroleum refining, for 
crude towers, heat exchangers anc 
catalytic reactors; in the heat treat 
ing field, for annealing furnaces an¢ 
salt baths; in the power generating 
field, for coal chutes and condensers 

In addition to clad steels, com- 
posite metals can be obtained in al 
most any combination of metals or 
alloys. Some of these combinations 
include copper clad aluminum, silver 
clad aluminum, aluminum clad iron, 
nickel clad iron, and stainless clad 
copper. 

Besides serving to extend limited 
supplies of critical materials, com 
posite metals often contribute othe’ 
advantages. By combining two 0 
more metals or alloys, properties at 
often developed which are not avail 
able in single metals. Often, strengt! 
properties or other characteristics 0! 
composite metals are superior to thé 
solid form so that lighter gages ca! 
be used. Also, in many cases, u 
of composite metals result in cos 
reduction. 

Here are some specific examples 
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of where composite metals have been 
the means of conserving critically 
scarce metals. 

Radiator tanks used in water cooled 
internal combustion engines have 
been fabricated successfully from 
copper clad steel. The particular type 
of radiator tank shown (tubes ex- 
cluded) is made 0.025 to 0.031 in. 
thick. Since the copper or copper 
alloy cladding is usually thicker than 
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that in the tubes, its service life is 
quite satisfactory. The amount of 


copper saved is approximately 70 to 


80%. 
In general, composite metals meet 
the requirements necessary for broad 


application throughout the hardware 


fixture industry. Illustrated in an ac- 
companying photograph are the steps 
in forming the components of a 
drive-way lamp fixture. In addition 


to combining the strength of steel 
with the ductility and corrosion re- 
sistance of copper, this application 
of copper clad steel ren a sav- 
ing of 80 to 90% of copper. 

The radio tube industry uses large 
quantities of nickel for anodes. Be- 
cause of the nickel shortage at least 
one major tube producer is now 
using aluminum clad low carbon 
steel. Normally, nickel is rolled to 





Redesign of Vital Components Required at Lionel to Stretch Scarce Materials 


Many changes in materials have been 
required at Lionel Corp., makers of model 
trains, since the period of materials short- 
ages began. 

The contact roller on their motor trucks 
was formerly a screw machine part made 
of type 316 stainless steel; the roller 
bracket was made of phosphor bronze 
strip stock. The new assembly now con- 
sists of a metal powder roller—composi- 
ion: 8% nickel and balance copper—and 

cold rolled steel roller bracket. In the 
new design the roller has a longitudinal 
hole in the center through which a cold 
rolled steel pin is inserted and riveted 
to the roller bracket (see photo). This 
design has a number of advantages: (1) 
It reduces the amount of scarce material 
in the roller. (2) The pin instead of the 
bracket becomes the bearing surface, and 
thus permits substitution of the steel 
bracket for phosphor bronze, which was 
originally needed to provide good bear- 
ing qualities, arc resistance and good con- 
luctivity. (3) The life of the original 
init is about doubled. (4) There is a 
substantial saving in cost. 


One of the features of Lionel trains is 
Magnetraction,” which involves magne- 
tizing the train wheels so that they will 
‘stick” better to the rails. To maintain this 
feature it has been necessary to redesign 
in Order to drastically reduce the amount 
of scarce magnetic materials used. On one 
motor truck model the 5/16- by 1¥%-in. 
axle formerly made of Cunife (60 copper, 
20 nickel, 20% iron) has been replaced 
by an assembled axle which uses a small 
Alnico magnet only 4% by \% in. The 
magnet is placed in a 5/16-in. o.d. tube 
of type 303 stainless steel, which serves 
as the axle. The ends are plugged with a 
knurled carbon steel pin (see photo). 
Chis redesign saves considerable nickel, 
also is 20% cheaper, and has much better 
inagnetic properties. 

On another model, a solid Alnico cylin- 


7 /2 in. in dia and about 7% in. long, 
‘adjacent to the axle, provided the neces- 
‘ary magnetic properties. With this de- 
‘1g, phosphor bronze axle bearings were 
required. The new design uses a small 


rectangular Alnico magnet, only 11/16 in. 


8, 7/16 in. wide and 3/16 in. thick, 


located between two iron powder poles 
. 
Which also act as bearings for the wheel 


axle. This change has eliminated the phos- 
Wor } > ~ 

ene ronze bearings and saves 40 gm of 
Alnico material per unit. 

) Her are a few other changes Lionel 
laS made: 
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Old- 
Bracket 
and Roller 





Bracket 
and Roller 


$ 





ea) enero Se New Assembly Axle 


Old- 
Alnico Cylinder 


Eyelet 





New- 
Smal! Magnet+ Iron Powder Poles 





Bumper 
Assembly 


Design changes made by Lionel to overcome materials shortages. 


Most of the gears, formerly phosphor 
bronze and made of screw machined 
blanks with hobbed teeth, are now pro- 
duced of various metal powder composi- 
tions including iron powder. Longer life 
is realized and machining waste elimi- 
nated. 

A “bumper” assembly formerly a zinc 
die cast body with an aluminum screw 
machine button now is a plastic injection 


molding. 

A large eyelet, originally a nickel-silver 
drawn shape because it had to be non- 
magnetic and easily spot-welded, was re- 
placed by an aluminum drawn shape even 
though harder to spot-weld. With alumi- 
num short, the part was changed to a 
phenolic molding. The matched part had 
to be redesigned to permit press-fitting in 
place of spot welding. 
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the proper thickness, carbonized or 
blackened, and then formed into the 
anodes. Aluminum clad steel does 
not have to be carbonized. After the 
anodes are formed, they are heated 
to a temperature somewhat above the 
melting point of aluminum, at which 
time aluminum ferrides form on the 
surface, giving the parts radiation 
characteristics fully comparable to 
carbonized nickel. 

In some tube applications, such as 
close spaced rectifiers, nickel clad 
steels, consisting of approximately 
10% of nickel on each side of a 
low carbon steel, replace solid nickel 
and thus permit nickel savings of 
80%. In such uses the nickel clad 
steel is carbonized in the same man- 





Hardfacing flanged Caterpillar rollers to save scarce metals. 


ner as solid nickel. 

Finally, the accompanying sketch 
shows the savings of strategic nickel 
and chromium realized by adopting 
stainless clad steels in place of solid 
alloys for typical vessels. 


Hard Facing 


Hard facing can be used in two 
ways to save scarce metals. It can 
be used in the original production 
of parts by providing a hard over- 
lay on less critical carbon steel. In 
this use it functions similarly to clad 
metals. The other use of hard facing 
is to rebuild worn surfaces and thus 
avoid replacement of parts made of 
scarce materials. 

Hard facings can be applied to 
parts for wear resistance, heat resis- 
tance, corrosion resistance, Or any 
combination of these three. But most 
hard facing is done to improve wear 
resistance. Thus, it has been widely 
adopted for rebuilding worn sur- 
faces in earth-working, processing 
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Steps in forming lamp fixture components out of copper-clad steel, 
metals Co.) 


SOLID: 


Vessel! of SOLID 18:8 

stainless steel, weiah- 
nq 4,000 lb re quires 
720 Ib of chromium, 


420 |b of nickel 
CLAD STEEL: 





Same vessel of 18.8 
stainless-CLAD steel, 
10% clad, saves 648 
Ib of chromium, 288 
lb of nickel 


clad steel instead of solid metal. 
Steel Co.) 


(Stoody Co.) 


Critically scarce materials were saved by replacing the radio tube at 
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SOLID: 


Vessel of SOLID nicke 
material, weiahina 
4.000 Ib requires | 
4000 Ib of pure 
nickel 


CLAD STEEL: 





Same vessel of nicke 
CLAD steel, 10 Yo clad 
saves 3,600 Ib of pure 
nickel 


Amount of strategic metals saved by using 
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left with the crysto! 
rectifier shown on the right. (U. S$. Army photograph) 
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and handling equipment. A common 
example of wearing parts now in 
short supply are tractor rollers; the 
destructive service to which they are 
subjected results in rapid wear and 
frequent replacement. However, by 
hard-facing the worn portions, these 
rollers can be reused, thus saving 
considerable material. 


Use Less per Item 


Some ways of using less scarce 
material per item have already been 
touched on, #e., redesigning to an- 
other form, and use of composite 
materials. There are several other 
things that can be done. Scarce ma- 
terials should be used very selectively. 
Ways should be studied to confine 
them to the portion of the part or 
product where they are indispensable, 
ind the more plentiful materials 
idopted for less critical spots. Also, 
many products are over-engineered 
in normal times. In many cases sec- 
tion thicknesses can be reduced with- 
out impairing service life. 

Another method that shows de 
ided promise of saving materials, 
especially in the electronics field, is 
miniaturization. Reducing the size 
of components saves strategic ma- 
terials as well as space and weight. 
In the production of high-frequency 
transformers for radio communica- 
tion equipment, it is possible to make 
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Good grade iron powder cores made possible the miniaturization of this standard i-f 


transformer. (Metal Powder Assn.) 


considerable reduction in size by use 
of iron powder cores. Even further 
reductions can be made by using 
ferrite cores. In one case the dimen- 
sions of a standard transformer were 
reduced from 114 by 114 by 3 in. 


high to % by % by 1% in. high 
by adopting iron powder cores. In 
another case a sub-miniature radio 
tube was designed so small that it 
would take 67 of them to equal in 
size one conventional tube. 





q 
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» Nickel 

§ Nickel, one of the scarcest of the 
scarce. engineering materials, has 
three major fields of use: 


l. Upwards to 50% of the total 
nickel is used as an alloying element 
in irons and steels in normal times. 
For ways to conserve nickel when 
used as an alloying element, refer to 
the sections that follow on alloy 
steels and heat and corrosion resis- 
tant steels and irons. 

2 From 10 to 15% of the total 
nickel is used for plating in normal 
“mes. The next section will deal 
with the various ways to save or re- 


. 


place nickel for plating. 

About 30% of the total is 
used in its commercially pure form 
or in high nickel alloys such as 
monel, Inconel and the special pur- 
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pose grades. 

There is very little that can be 
done about stretching the available 
supply of high nickel alloys. Since 
there are relatively few different al- 
loys, there is not much chance of 
switching from one alloy to another 
and still obtain essentially the same 
properties. Nor is down-grading a 
feasible solution; for example, to 
down-grade monel from 70 nickel, 
30% copper to, say, 50 nickel, 50% 
copper would mean using more cop- 
per, which is as scarce as nickel. In 
some cases it might be possible to 
use a low carbon Armco iron as a 
diluent, but here again this type of 
iron is hard to get. And anyway, 
down-graded nickel alloys are not 
being produced commercially at this 
time. 

There are, however, several pos- 
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sible alternates for nickel alloys that 
are worth considering. Nickel or 
nickel alloy clad steels is one, and 
further details are given in the dis- 
cussion of clad metals. Another pos- 
sibility is the substitution of stainless 
steels, which, although also scarce, 
have considerably smaller nickel con- 
tents. For example, in some appli- 
cations, where temperatures below 
1600 F are involved, the 18:8 stain- 
less types can be substituted for In- 
conel. For temperatures above 1600 
EF, types 309, 310 or 330 should 
be considered. Although these sub- 
stitutes will not have as long a ser 
vice life as nickel alloys, they will 
serve satisfactorily as a stop-gap ma 
terial in many instances. 

Other possible alternates for nickel 
alloys include porcelain enameled 
steel, glass, and corrosion resistant 
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Ways of overcoming shortages of nickel in chromium plating. 
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(From the “‘Unichrome 


Observer’’) 


coatings. These and others are dis- 
cussed elsewhere in the article. 


Nickel in Plating 

Use of nickel in electrodeposited 
coatings has been sharply curtailed 
by the nickel shortage, and both pro- 


ducers and users have been inten- 
sively seeking alternate methods and 
finishes. 

It is difficult to find comparable 
alternates for nickel plating, but 
faced with the prospect of no nickel, 
many manufacturers have tried vari 





ous replacements and found them to 
be quite satisfactory, although not a; 
good as nickel. In other cases, they 
have found them at least equal to 
nickel. 

Below are given a number of ways 
of either reducing the amount of 
nickel used, or substituting other 
coating systems. 

Less Nickel, More Copper—a 
common specification for chromium 
plated steel parts for outdoors us 
is 0.00065-in. copper, 0.0006-in 
nickel, and 0.00001-in. chromium 
Some engineers, believing that cop. 
per and nickel provide about equal 
protection to steel, specify the com. 
bined thickness of copper and nicke! 
The sketch shows the nickel layer re. 
duced to 0.0002 in. and the copper 
layer increased to 0.001 in. 

Less Nickel Plus Clear Syntheti 

Another method is to reduce the 
nickel to 0.0002 in., keep the con 
ventional copper and  chromiun 


Normal Procedure of Tooling for Several Alternate Materials Eases Material Shortages at Hoover 


The normal procedure at the Hoover 
Co., manufacturers of vacuum cleaners, is 
to have tooling available for several diff- 
erent materials—steel, aluminum and plas- 





Some changes made by Hoover Co. to save critical materials. 


tics—in order to constantly study these 
three materials and pick the best. Thus, 
when aluminum came under control, it 
was comparatively easy to switch to steel 


Top: aluminum die cast 


brush holder (left) replaced by a Bakelite molding (right). Center: aluminum die cast 


angle in converter has been eliminated, as shown at right. Bottom: nickel plated bottom 


plate and nozzle lip (left) now finished with baked enamel (right) on some models, 
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Now that both aluminum and steel a 
controlled, plastics are being adopted 
more and more. A program is now under 
way to replace aluminum die casting 
with either phenolic thermosetting p! 
tics or thermoplastics, such as acetate 
etc., depending on the mechanical requir 
ments of the parts. Even before 
present rubber shortage, a study % 
started to replace rubber by vinyl plast 
because they perform as well as rub 
and have a better appearance. 


Here are a few specific examples of : 
placements already made: 


Steel replaces aluminum for extensio: 
tubes and for the converter used to atta 
the cleaning tools. Total saving 1s 0.7- 
lb of aluminum per cleaner. 

Plastics replace aluminum in floor an 
dusting brush in one model. Total saving 
is 0.633 lb of aluminum per cleaner. — 

Steel replaces aluminwm for a numb 
of small parts such as washers, fan space 
mounting rings and bag envelope su} 
ports. 

A plastic-copper material (produced > 
a subsidiary in England) replaces a copp 
commutator. 

All nonfunctional, nonelectrical uses 0! 
copper and copper alloys are bei 
changed to steel : 

Zinc castings are being eliminated ! 
by changing to aluminum and later ' 
plastics. Component parts are being int 
changed on models to use those with ! 
smallest zinc castings 

All cadmium plating is being repla¢ 
by zinc plating or enamel finishes. 4" 
plating, itself, is being reduced by usitt 
enamels and other organic finishes. 50™ 
nickel-plated parts are now being finish 
in enamel. 
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thicknesses, and coat with a clear 
organic coating, such as nitrocellu- 
lose-acrylic lacquer or urea-formalde- 
hyde baking enamels. In cases where 
clear synthetics were normally used 
with the conventional nickel plating, 
such as refrigerator shelves, the syn- 
thetic coating thickness has been in- 
-reased to 0.001 in. to compensate 
for the decrease in nickel thickness. 


Copper, Chromium and Synthetic 

For some applications nickel can 
be omitted entirely. The steel 1s 
plated with copper and chromium, 
then coated with a clear synthetic. 
The periodic reverse-current plating 
method can be used to advantage 
here, because it provides a high qual- 
ity, smooth finish. 


Zinc and Bright Dip—Another 
method of eliminating nickel is to 
zinc plate on the steel followed by 
a dip in chemical solution. The solu- 
tion reacts with the zinc to form a 
transparent colorless coating. Al- 
though this system generally is lower 
in weather resistance, it is suitable 
for many indoor applications, or 
where exposure is not severe. To in- 
crease durability, a clear enamel or 
lacquer can be applied over the dip 
coating. Some business machine 
manufacturers have adopted this 
method to replace both nickel and 
cadmium plating. 


Zinc Plus Chromium—A relatively 
new process under patent applica- 
tion permits electrodeposition of a 
decorative chromium plate directly 
over zinc plated steel parts or zinc 
die castings. The method essentially 
involves depositing 0.0003-in. thick- 
ness of zinc on the base metal, fol- 
lowed by a bright dip; then followed 
by chromium plating. 

Other Methods—Platers are adopt- 
ing other methods to conserve nickel. 
Only functional parts are being 
plated; dragout of solution is kept 
(0 a4 minimum; excessive deposit 
build-up at high current density areas 
is avoided by racking work to pro- 
duce more uniform deposit thickness. 

Synthetic enamels have been de- 
veloped that resemble a chromium 
inish, and where a chromium plate 
eitect is the major requirement, they 
can often be used. One producer re- 
Ports that organic finishes of this 


‘ype are being used on hardware, 


lamps bath- 


metal furniture, and 


}'0om hxtures. 


Corrosion and Heat Resistant 


Steels and Irons 


Since many stainless steels contain 
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Periodic reverse-current plating provides a bright chromium-copper finish, where nickel 


cannot be used. (Westinghouse Electric Corp.) 


highly critical columbium and nickel, 
they were one of the first groups of 
materials to come under restrictive 
orders. Thus, the problem of select- 
ing alternates is largely one of find- 
ing alloys of comparable properties 
which do not contain columbium or 
nickel. 

Columbium is used in the welding 
grades of stainless steel as a stabi- 
lizer to prevent the precipitation of 
brittle carbides in the welded joint. 
There are two broad alternatives: 
(1) choose a type stabilized with 
titanium; or (2) choose a grade in 
which the carbon is adjusted so that 
stabilization is mot necessary. 

Type 347 stainless, which is sta- 
bilized with columbium, can usually 
be replaced by types 430 or 321, 
which are stabilized with titanium. 
Titanium is considered by some ex- 
perts to be a better stabilizer than 


columbium. Columbium is added in 
the proportion of about ten parts to 
one of carbon, whereas titanium is 
added in the proportion of only five 
parts to one of carbon. 

The second method—that of adjust- 
ing carbon content—usually means 
picking a grade in which carbon is 
held to a maximum of 0.03% so 
that carbides cannot form and pre- 
cipitate. At 0.03% carbon, there is 
Maximum improvement in prevent- 
ing carbide precipitation. Work by a 
leading producer of stainless steels 
showed that a difference in carbide 
precipitation between steels of 0.07 
and 0.05% carbon is negligible. 

Where service requires a molyb- 
denum-bearing grade of stainless, 
and type 318 would normally be 
chosen, type 316, having a similar 
composition but containing no co- 
lumbium, can be used. In this type, 


99 





w 








carbide precipitation is controlled by 
using low carbon. The molybdenum 
grades are usually selected for their 
special corrosion resistance, or for 
high creep strength at elevated tem- 
peratures. 

There is one important caution in 
the use of low carbon stainless steels. 
Service should not involve continued 
exposure to temperatures above 800 
F. Long time exposure to tempera- 
tures above this will result in slow 
but definite carbide precipitation in 
these unstabilized grades. 

Another method sometimes used 
to eliminate carbide precipitation in 
unstabilized grades is the use of 
heat treatment after welding to re- 
dissolve the precipitated carbides. 
The treatment involves heating to 
about 1950 to 2050 F and cooling 
quickly to below red heat. However, 
this method is not always practicable 
or economical. 

The major consideration involved 


in selecting alternates for nickel 
bearing types of stainless steel is 
obtaining satisfactory corrosion re- 
sistance without too great loss of 
workability. Higher alloy content 
causes a rapid loss in workability, 
and lower alloy content reduces cor- 
rosion resistance. Thus, such types 
as 410, having only 12% chromium, 
are rarely satisfactory substitutes for 
18:8 or other nickel bearing types. 

Of the grades of stainless not con- 
taining nickel, one of the most im- 
portant is type 430, with 17% 
chromium, which is widely used as 
a replacement for the 18:8 types. 
When produced with extra low car- 
bon, the workability, especially in 
deep drawing and spinning, seems 
to show improvement. 

Where type 430 stainless steel is 
to be used to replace 18:8 alloys, 
the replacement will be most success- 
ful if (1) the corrosive conditions 
are not too severe; (2) the alloy ts 


frequently cleaned in service; (3) 
fabricating requirements are not too 
severe. 

Type 430 does not have the cor. 
rosion resistance of the 18:8 compo. 
sitions, and is probably not a satis. 
factory replacement for many uses 
in hospital equipment, in the chemi- 
cal industry, in breweries, and in 
dairies. Its oxidation resistance is 
good, and it is suitable for most uses 
in furnaces, etc. Decorative applica. 
tions, and such uses as cookware, 
sinks, counter tops and ice cream 
cabinets, where the piece is cleaned 
frequently, can use the 430 material 
successfully. Where longtime immer- 
sion in liquids is a condition of ser- 
vice, there may be some superficial 
corrosion. Its weldability is limited 
by its tendency to embrittlement be- 
cause of grain growth, and draw. 
ability is rather poor owing to the 
lowered ductility of the material. 
Modifying practice to suit the ma- 


Careful Redesign of Parts Made with Alternate Materials Maintains Quality of IBM Products 


Aluminum alloys in the form of die 
castings, permanent mold castings and 
extrusions are widely used in a number 
of the business machines produced by 
International Business Machines Corp. To 
overcome the prevailing aluminum short- 
ages without sacrificing quality, they are 
undertaking the following changes: 


(1) Replacing aluminum castings with 
magnesium die castings and gray iron 
castings. Examples: top cover and front 
case section of typewriter, formerly alumi- 
num die castings, will be magnesium die 





castings; card punching machine base, 
formerly a permanent mold casting, will 
be a gray iron casting. 

(2) Replacing aluminum castings with 
formed and fabricated steel parts. Ex- 
ample: type basket of typewriter, formerly 
an aluminum die casting, will be a steel 
assembly made by stamping, forming and 
fabricating. 

(3) Replacing aluminum extrusions with 
plastic extrusions wherever plastics are 
available. Example: machine trim. 


A relatively large machine base casting 


This gray iron casting (bottom) for a business machine base replaced an aluminum-mag- 
nesium alloy casting at IBM. 
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for a card punching machine, formerly 
made of an aluminum-magnesium alloy 
(Almag 35, containing about 7% mag: 
nesium), is being successfully replaced by 
a gray iron casting. The aluminum-mag- 
nesium alloy was originally used because 
of its light weight, high resistance to at- 
mospheric corrosion, and good machin- 
ability. To retain these properties in the 
gray cast iron part, the following changes 
are required: To provide the necessary 
corrosion resistance, the gray iron casting 
will be coated with a wrinkle finish, ex- 
cept for the card bed surface, which will 
receive a clear baked lacquer. To assure 
good machinability, the casting will be 
annealed. And to provide light weight, 
holes have been located wherever possible 
in the walls. 

Other changes which are planned of 
underway at IBM to overcome critical 
material shortages include: 


1. Substituting 40 tin-60% lead sol- 
der for the conventional 60 tin-40% lead 
type. The higher melting point (450 F) 
of the substitute makes it more difficult to 
use, and in some applications precautions 
must be taken to prevent a loss of hard- 
ness in the joined parts. 

2. Replacing porous bronze with por 
ous iron powder for bearings. 

3. Changing from beryllium coppe! 
and phosphor bronze to AISI 1070 spring 
steel for flat springs. The 1070 springs 
require an extra surface treatment of black 
oxide plus a coating of oil or wax 10 
prevent rusting. 

4. Switching from the high nickel 
containing alloys, such as 80 nickel-20% 
chromium, for heat treating fixtures ‘0 
— nickel alloys or chromium-plated 
steel. 
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terial should make it a satisfactory 
substitute where these fabricating 
methods are involved. 

Of course, chromium is on the 
scarce list also, and what has been 
said above is only good as long as 
chromium grades can be obtained. 
When the chromium grades in the 
400 series are unsatisfactory or un- 
available, there are still several other 
possibilities open. These include: 


1. Use of low carbon steel with 
corrosion resistant coatings. Among 
the possible types of coatings are 
glass or ceramic coatings, conversion 
concretes, and various types of re- 
fractories. 

2. Use of clad steels. 

3. As a last resort, use of plain 
carbon steel. This can be done only 
where there is no pitting type of 
corrosion and where section thickness 
can be increased to compensate for 
the corrosion that will take place. 


Since the shortage of stainless 
steels began, more and more empha- 
sis is being placed on the new light- 
walled Schedule 5 stainless steel 
pipe. Compared with heavier pipe, 
such as the well-known Schedule 40, 
this pipe provides two or three times 
the pipe footage per pound of stain- 
less steel. From the strength stand- 
point, Schedule 5 stainless pipe is 
satisfactory for the vast majority of 
applications, being able to withstand 
working pressures up to 150 psi. 

Silicon carbide refractory material 
can serve as an alternate in many 
industrial high temperature applica- 
tions. Radiant tubes and _ roller 
hearths in heat treating furnaces 
have been made successfully with 
silicon carbide. This material has the 
characteristic of increasing in 
strength and rigidity up to about 
2500 F. 

Where elevated temperatures are 
the major consideration, carbon 
steels can be used in many cases up 
to around 825 F. From around 800 
too 1050 F, the ferritic grades, such 
as types 430 and 446, should be con- 
sidered if available. For severe ser- 
vice conditions above about 1050 F, 
18:8 stainless types are required. Al- 
though columbium stabilized 18:8 
grades have been used, the more 
plentiful titanium is being adopted 
increasingly as a stabilizing agent. 

In respect to nickel and chromium 


containing alloy castings, down- 
graded compositions must be used 
wherever possible, even though 


shorter service life may result. For 
fxample, by sacrificing some service 
life, many parts formerly made of a 
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65 nickel-15% chromium iron alloy 
can be changed to a 35 nickel-15% 
chromium composition. 


Alloy Steels 


Since the present shortages began 
the steel industry has been actively 
engaged in developing alternate 
steels containing a minimum of criti- 
cal elements to replace the so-called 
SAE type constructional alloy steels. 
During World War II the National 
Emergency (NE) _ steels were 
evolved; since then many of them 
have become standard and are again 
being adopted. The NE steels were 
devised on the well-known principle 
that if two elements are equally ef- 
fective, a greater hardenability will 
be obtained by using one-half as 
much of each of them. 

The standard NE steels that are 
now being used widely as alternates 
for higher alloyed steels are the 
nickel-chromium-molybdenum _ steels 
of the following series: 86XX, 
87XX, 93XX, 94XX, 97XX and 
98XX. Since June, 1950 the use of 
these steels has increased from 16 
to 24% of the total alloy ingots 
produced. The accompanying table 
lists the standard steel series and the 
NE type steels that can be used as 
alternates for them. 

Much experience has been gained 
in using these steels so that little 
trouble should be encountered in 
adopting them. In heat treating it is 
important to remember that tempera- 
ture must be held within about 100 
F as compared to about 200 F for 
high nickel alloys. 

On Feb. 1, 1951 the American 
Iron and Steel Institute introduced 
the boron steels, which are designed 
to conserve manganese, nickel, chro- 
mium and molybdenum. These steels 
are still in the early stages of pro- 
duction, but should rapidly find 
wide use as alternates for the criti- 
cally scarce alloy steels. During the 
last war it was found that very small 
additions of boron considerably en- 
hanced the hardenability of certain 
steels. It is on this basis that the 
boron steels have been developed. 

Thus far, four series of boron 
steels have been introduced commer- 
cially. The new steels are balanced 
multiple alloy steels designed to 
make maximum use of the alloys 
contained in scrap. They have 
0.0005% minimum boron content 
and a maximum of about 0.003%, 
plus small amounts of manganese, 
nickel, chromium, molybdenum and 
silicon. In general, they contain only 


Standard Alternates for 


Alloy Steels 











Senderd Standard Alternates 

Steel (NE Type) 

Series ype 

1300 8600 

2300 8600 (to 2330 inclusive) 

8700 

8600 plus 5 points carbon 
(for 2335 and higher) 
NOTE: For low tempera- 
ture F gpa: con- 
sider the possibility of 
using a heat treated prod- 
uct. 

2500 9300 (except for low tem- 
perature and corrosive 
condition applications ) 

3100 8600 (to 3130 inclusive) 

8700 
8600 plus 5 points carbon 
(for 3135 and higher) 

3300 9300 

4000 9700 

4100 8600 (to 4130 inclusive) 

8700 plus 5 points carbon 
(for 4132 and higher) 

4300 No generally applicable al- 
ternate 

4600 8600 (for bearings RBEC 
4700 may be necessary ) 

4800 No generally applicable al- 
ternate 

5000 Special low alloy 

5100 8600 

52100 No generally applicable al- 
ternate 

6100 8600 

8600 No change 

8700 | No change 

9200 | 8600 

| 

9300 No change 

9400 8600 

9700 No change 

9800 No change 
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Chemical Composition Limits, % 
. ] Hardenability | 
Grade | Equivalent To: 
Cc Mn Si Ni | Cr Mo | 
80B15 0.12-0.18 0.60-0.90 0.20-0.35 0.20-0.40 | 0.15-0.35 0.08-0.15 | 8615 
80B17 0.14-0.20 0.60-0.90 0.20-0.35 0.20-0.40 | 0.15-0.35 0.08-0.15 | 8617 
80B20* 0.17-0.23 0.60-0.90 0.20-0.35 0.20-0.40 0.15-0.35 0.08-0.15 | 8620 
80B25* 0.21-0.28 0.60-0.90 0.20-0.35 0.20-0.40 0.15-0.35 0.08-0.15 8625 
80B30 0.27-0.34 0.55-0.80 0.20-0.35 0.20-0.40 0.15-0.35 0.08-0.15 | 8630 
80B35 0.32-0.39 0.65-0.95 | 0.20-0.35 0.20-0.40 | 0.15-0.35 0.08-0.15 8635 
80B40 0.37-0.45 0.70-1.00 | 0.200.335 | 0.20040 |  0.15-0.35 0.08-0.15 8640 
80B45 0.42-0.50 0.70-1.00 | 0.20-0.35 | — 0.20-0.40 | = 0.15-0.35 0.08-0.15 8645 
80B50 0.47-0.55 0.70-1.00 | 0.200.335 | 0.20040 |  0.25-0.50 0.08-0.15 8650 
80B55 0.50-0.60 0.70-1.00 | 0.20035 | 0.20040 | 0.30-0.55 0.08-0.15 8655 
80B60 0.55-0.65 0.70-1.00 | 0.20035 | 0.20-0.40 0.30-0.55 0.08-0.15 8660 
81B35 0.32-0.39 0.70-1.00 | 0.20-0.35 | 0.20-0.40 0.30-0.55 0.08-0.15 4135 
81B40 0.37-0.45 0.70-1.00 | 0.20-0.35 0.20-0.40 0.30-0.55 0.08-0.15 4140 
81B45 0.42-0.50 0.70-1.00 | 0.20-0.35 0.20-0.40 0.30-0.55 0.08-0.15 4145 
81B50 0.47-0.55 0.75-1.05 | 0.200.35 | 0.20-0.40 0.35-0.60 0.08-0.15 4150 
TS 86B45 0.43-0.48 0.75-1.00 0.20-0.35 0.40-0.70 0.55-0.75 0.08-0.15 4340 
TS 94B17 0.15-0.20 0.75-1.00 0.20-0.35 0.30-0.60 0.30-0.50 0.08-0.15 4817 
TS 94B20 0.17-0.22 0.75-1.00 0.20-0.35 0.30-0.60 0.30-0.50 0.08-0.15 4820 

















about one-half the amount of critical 
elements present in the NE type 
steels. The accompanying table gives 
the compositions of the new boron 
steels and lists the standard steel 
series having equivalent harden- 
ability. 

For ordinary engineering uses, the 
boron steels have essentially the 
same properties as the standard steels 
of equivalent hardenability. In gen- 
eral, the heat treatment is the same. 
However, care must be taken not to 
overheat these steels, because holding 
too long at temperature will result 
in the boron losing its hardening 
effect. They should be quenched 
from a temperature about 75 F 
higher than the corresponding stand- 
ard steel, and they should be tem- 
pered at as low a temperature as 
possible. 

The boron steels have not yet been 
out in commercial use long enough 
to be given full scale tests on what 
they can and cannot do. However, 
results of a few applications have 
been reported. In one case a 10B45 
boron steel was used in place of 
SAE 9445 for forged open end 
wrenches, and the result was that 
25% greater life of the forging dies 
was obtained, and 30% less clean- 
ing was required. In. another appli- 
cation, 10B35 boron steel replaced 
8640 steel for cold headed bolts and 
cap screws. In this case there was a 
35% decrease in tool and die main- 
tenance. 

Three other new groups of steel 
were officially announced last March. 
One of these groups, designated 
TS86XX, was made available to re- 
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place standard lean 86XX_nickel- 
chromium-molybdenum steels. Their 
composition is very close to the 
standard 86XX except that the mol- 
ybdenum content is somewhat lower 
(0.08 to 0.15%), and the chromium 
content somewhat higher (0.55 to 
0.75%). These steels are satisfactory 
for light sections, but standard 
86XX should still be used on heavy 
sections. 

Another new series, TS81XX, is 
similar to the TS86XX series, except 
that they have higher nickel (0.20 
to 0.40%) and lower chromium 
(0.30 to 0.50%) content. A third 
new group of steels, designated 4137 
INT, were made available to be used 
in place of the 4100 steels and to 
save molybdenum. 

The final step in finding substt- 
tutes for the alloy steels is to try 
carbon steel plus proper heat treat- 
ment to get the desired properties. 
This solution is likely to be found 
feasible in a surprisingly large num- 
ber of applications. The ingenuity in 
changing designs or fabricating 
methods in order to employ high 
carbon steels in place of alloy steels 
has by no means been exhausted. 
High carbon steels lend themselves 
to selective area or selective surface 
heat treatments, and this can be ex- 
ploited in many cases. In other ap- 
plications increasing section thick- 
ness might provide the answer. 


Copper 


Ways of overcoming copper and 
copper alloy shortages are limited. 
Perhaps the most natural steps are 


(1) switch from copper or high 
copper alloys to low brasses where 
either will serve, (2) switch to an 
other material, (3) redesign to use 
less copper per item. The first step 
is not easy to accomplish, since zinc 
is also in short supply. The second 
and third methods offer possibilities, 
although im many cases it means 
some sacrifice in quality or in service 
life. 

Aluminum is the only practical 
alternate for copper for electrical ap- 
plications. But its present scarcity 
limits its use. Replacing copper with 
aluminum raises other problems, too 
For a given cross-section, aluminum 
has about 61% of the conductivity 
of copper. Thus, to have the same 
conductivity, an aluminum part must 
be about 1.5 times larger in dimen- 
sions than a copper part. This be- 
comes a problem when considering 
aluminum for rotating machines, 
transformers, and other devices. 

Where copper is used for non- 
magnetic or corrosion resistant pur- 
poses, the problems are not as serious 
as when electrical conductivity is in- 
volved. Coated steels and irons, and 
nonmetallics will have to be used in 
place of copper in many applications. 
Again, as in World War II, a shift 
from brass to steel cartridge cases is 
underway. Army Ordnance is sef! 
ously considering the adoption of 
iron powder rotating bands in place 
of gilding metal ones. Solid bronze 
bearings are being replaced by stec! 
backed bearings. Printed circuits are 
being used in place of copper wiring 
in the electrical and electronic fields. 
Steel and iron hardware are replac- 
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ing solid brass designs; in some cases 
a combination of steel and brass is 
used. 


The third method—that of using 
less copper per item—offers a num- 
ber of possibilities. The gage size or 
length of wire can be reduced. For 
example, lead-in wires on lamps can 
be decreased in length and diameter, 
or copper plated steel can be used 
instead of solid copper. Copper clad 
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steel can be used in place of solid 
copper, as illustrated elsewhcre in 
the article. 


Aluminum 


The obvious alternates or substi- 
tutes for aluminum are the metals 
that originally were replaced by alu- 
minum. However, some of these met- 
als—copper alloys and alloy steels, 
among others—are themselves scarce 


and cannot be considered as alter- 
nates. Magnesium, which is not yet 
under controls or restricted in use, is 
perhaps the most: promising replace- 
ment material. Many of its charac- 
teristics and properties are similar to 
aluminum, and it can replace alumi- 
num in many indoor applications 
without too much difficulty. 

Besides magnesium, steel, cast 
iron and nonmetallics such as plas- 


Materials Requirements Reappraised Early at Lewyt to Prepare for Shortages 


The Lewyt Corp. did not wait for ma- 
terials shortages to hit them before search- 
ing for alternates. When it became ap- 
parent that shortages were in the offing, 
the engineering department went over 
their vacuum cleaner part by part and 
determined just what other materials could 
possibly be used if their present materials 
became unavailable. The parts were then 
redesigned to make best use of the new 
materials and the tools ordered. For many 
parts they are now tooled up for two 
different materials, and in some cases 
three. Thus, they are able to switch from 
one material to another and back again, 
depending on the supply situation. 

In many cases their investigations 
showed that the replacement material 
would be superior to the one now used. 
And in all cases, there is no sacrifice in 
service performance by adoption of alter- 
nate materials. 

The accompanying photograph shows a 
number of the cleaner components in 
which matérials changes have been made 
to overcome shortage problems. The air 
diffuser was formerly an aluminum die 
casting. It has now been replaced by a 
cellulose acetate molded part finished with 
a sprayed-on fine grain aluminum lacquer. 


Because of its excellent performance, it 
will be retained permanently. No major 
design changes were required. At first 
there was some concern over the possibil- 
ity of shrinkage of the part in use, since 
it can reach 130 F and be subjected to 
heating and cooling cycles. The difficulty 
was overcome by allowing for the shrink- 
age in the design, and no trouble has been 
encountered. 

The top handle, formerly an aluminum 
die casting, has also been redesigned for 
cellulose acetate. In order to provide added 
strength and a strong anchor for the self 
tapping screws by which it is attached to 
the cleaner, a flat carbon steel insert is 
molded in the handle. This alternate 
design will probably become standard 
since the plastic handle has a better “feel”’ 
and insulates against heat better than 
aluminum. 

The air inlet baffle, originally an alum- 
inum drawn shape, is now molded of 
cellulose acetate containing a _ small 
amount of aluminum powder to give a 
metallic appearance. The alternate has 
proved to be lower in cost and deadens 
the sound of the incoming air more effec- 
tively than aluminum. The part is also 
more easily produced by molding. When 


A few of the parts for the Lewyt cleaner which are now tooled for alternate materials. 
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produced as an aluminum drawn shape, 
the hole (see photograph) had to be cut 
out; also, forming the flange, which has 
a compound curve, was a difficult opera- 
tion. 

The carpet nozzle has been redesigned 
from a two-piece assembly consisting of 
an aluminum die cast body and vinyl 
plastic lip to a one-piece cellulose acetate 
molding. 

The brush control indicator, formerly 
a zinc-base die casting, is now a cellulose 
acetate molding with a steel ring insert 
located where the wear occurs. 

All stainless steel parts, such as the 
carpet tool glider plate and the dust bowl 
latches, have been changed from type 302 
(18:8) to 430 chromium type stainless. 
For this change it was necessary to re- 
design the tools and the parts to provide 
somewhat larger radii since type 430 does 
not have as good formability characteris- 
tics as 18:8 types. Some spot welding is 
done on these parts, but no difficulties 
from carbide precipitation have been en- 
countered. 

All rubber parts, such as dusting brush 
holder, dust bowl gasket, strain relief 
grommet, and attachment plug have been 
tooled for vinyl plastics. However, the 
cost is greater and, therefore, the switch 
to vinyls will not be made until they no 
longer can get rubber. 

All of the outside housing parts of the 
cleaner body have been tooled for fiber- 
glass reinforced polyesters, which are bet- 
ter than steel for these parts. They are 
considerably lighter in weight, stronger, 
and less susceptible to damage by denting. 
These are important features in a portable 
vacuum cleaner. However, fiberglas-rein- 
forced plastics are more costly than steel 
and will not be used until shortages re- 
quire them to do so. 

The spray gun body is now made of an 
aluminum die casting, and because of its 
superior features, company engineers are 
reluctant to make any changes. Phenolics 
are lighter to use, but also are more sus- 
ceptible to breakage, and will be resorted 
to only if necessary. 

The name plate is normally a polished 
and painted aluminum stamping. This 
will be changed to a clear styrene or cellu- 
lose acetate molding and will be metal- 
lized on the underside to give the appear- 
ance of highly polished chromium plate. 

Most of the brass stampings, and beryl- 
lium copper and phosphor bronze springs 
that go into the cleaner have been changed 
to steel. 
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tics, wood, glass and ceramics should 
be considered as possible alternates. 
For example, formed sheet steel with 
an enamel coating can be substituted 
for aluminum in cooking utensils. 
Aluminum foil in many of its uses 
can be replaced by oiled paper, glass- 
ine, leadfoil or cellophane, although 
these alternates may not be as satis- 
factory as aluminum foil. Bottle caps, 
formerly aluminum, can be made of 
paper or painted steel. Many other 
examples of how scarce aluminum 
alloys have been replaced by more 
plentiful materials are given in the 
case histories and tables included in 
this article. 

Another approach to consider is 
whether an aluminum alloy of higher 
strength can be used so that the same 
strength can be obtained with thin- 
ner sections—for example, use of 3S 
in place of 2S. Such a change may 
not often be possible because the 
high strength alloys are even scarcer 
than the lower alloyed types. Where 
lighter gage sheet of a_ higher 
strength alloy is available, it can 
usually be substituted without change 
in the design of stamped or drawn 
parts. The use of thinner sections in 
cast parts, however, often requires a 
new design in order to incorporate 
reinforcing ribs. 

Available supplies of aluminum 
sheet can often be made to go fur- 
ther by reducing scrap from blanking 
and forming operations. Sometimes 
minor design changes, or minor 
changes in layout, will permit a given 
sheet to be used more effectively. 
Careful salvage of aluminum scrap, 
especially in the foundry, will also 
help to make available aluminum go 
further. 

Reduction of the amount of alu- 
minum used as an alloying agent 
will conserve appreciable amounts of 
aluminum. For example, the alumi- 
num content in zinc-base die cast- 
ings can be reduced to as little as 
1% in some cases. 

Tin 

During the last war we learned 
many ways to get around the tin 
shortage, and most of them still 
apply. Thus, lead-base babbitts re- 
placed tin-base babbitts; bronzes, 
such as silicon bronze, were used sat- 
isfactorily in place of tin bronzes; 
lead burning replaced wiping solder ; 
and lead-silver solders substituted for 
tin solders, except for soldering 
black iron or bonderized stock. 

We also learned how to get along 
with less tin for tin cans. Although 
no single metal coating can serve as 
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an alternate for tin in cans, other 
coating systems have been satisfac- 
torily adopted for certain uses. Lac- 
quered bonderized steel has proved 
successful in certain uses. For some 
non-food containers, terne plate (20 
tin, 80% lead) can be used in place 
of tin. 

The American Can Co. has devel- 
oped a non-food container made of 
black iron skeet stock with a protec- 
tive coating of enamel, and with a 
plastic cement as the seam sealer. 
A sanitary can has also been devel- 
oped which saves substantial amounts 
of tin through use of a new low-tin 
solder having 2% tin content instead 
of the usual 40%. However, thus far 
a completely satisfactory tinless sani- 
tary can has not been found. 

One method of stretching the 
available supply of tin is to use elec- 
troplating instead of hot dipping 
methods. This makes possible thinner 
tin coatings and requires only about 
one-fifth the tin needed otherwise. 
Another method is the proposal by 
the Weirton Steel Co. that tinplate 
be produced with different thick- 
nesses of tin on each side, the thickest 
coating being placed on the inside 
of the can. 

For collapsible tubes, lead with an 
organic lining in place of tin is suit- 
able in many cases. Tin is being 
saved in the manufacture of photo- 
flash lamps by reducing the diameter 
of the solder wire and by reducing 
the tin content in the solder. A new 
solder has also been recently intro- 
duced which saves tin by using silver. 
It is reported that the solder permits 
savings of 50% or more in the 
amount of tin normally contained in 
solder. 

As mentioned earlier, lead-base 
babbitts can be substituted for the 
tin-base types for many applications. 
A lead-base babbitt containing col- 
loidal graphite is available which also 
can be substituted for high tin-base 
babbitts. The graphite, which is 
homogeneously distributed through- 
out the metal, serves as an added 
lubricant and is said to provide bear- 
ing properties at least as good as 
high tin-base babbitts. 


Zinc and Cadmium 

Zinc is in the position of being 
quite scarce and at the same time 
serving as an alternate. Probably its 
wide use in place of other scarce 
metals accounts for its own scarcity 
at this time. 

The main ordnance use for zinc is 
in brass for cartridge cases. Again, 
as in the latter part of World War 


II, steel cartridge cases are begin. 
ning to be used in place of brass, 
and this will save tremendous quan- 
tities of zinc (as well as copper). 

The major peace time use of zinc 
metal is for die castings. During the 
last war zinc die castings did an ex- 
cellent job of substituting for other 
alloys that would normally have had 
to be fabricated by more laborious 
methods. 

As for replacements for zinc die 
castings, aluminum, steel, cast iron 
and malleable iron castings can be 
adopted in some cases. In other cases, 
steel stampings are a possibility. And 
the available supply of zinc can 
sometimes be stretched by reducing 
the size of the casting. Where avail- 
able, molded plastics are a possible 
alternate. 

Zinc plating has widely replaced 
nickel and cadmium plating through- 
out industry. For example, at Glenn 
L. Martin Co., zinc plating is speci- 
fied in place of cadmium plating for 
a major portion of their steel and 
copper parts. Among the exceptions 
are the following: parts subject to 
frequent sea water immersion or 
spray where tolerance requirements 
will not permit the use of 0.001-in. 
zinc plating; moving parts in which 
tolerances cannot be maintained in 
service with zinc plating; parts which 
in service reach 700 F; parts of elec- 
trical equipment soldered with non- 
corrosive (rosin type) fluxes; and 
certain parts of electronic equipment. 

Business machine manufacturers 
are also adopting zinc plating. In one 
case, cadmium plating was formerly 
used on many of the interior steel 
parts. Many external parts were 
nickel plated and then lacquered 
after buffing, wire brushing or roll 
finishing to achieve a higher luster. 


The replacement of cadmium and 
nickel plating by zinc has been com- 
pletely satisfactory both from the 
standpoint of appearance and _ per- 
formance qualities based on test re- 
sults obtained to date. After a 100- 
hr salt spray test, zinc plated parts 
(with bright dip) had a better ap- 
pearance than cadmium. On humid- 
ity tests, little difference between 
zinc and cadmium has been noted. 
After a 2800-hr outdoor exposure 
the zinc plating showed no deteriora- 
tion while gray stains appeared on 
the cadmium. In addition, zinc plat: 
ing has proved to be considerably 
lower in cost than either cadmium 
or nickel plating. 

Only a few changes in plating 
equipment were necessary. No change 
was required for the still plating 
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nt. | Zinc plating is replacing cadmium plating at the Glenn L. Martin Co. plant for most parts. Photo shows a pile of zinc plated mechanical 
ars tubes (background), alongside a pile of plugs which have been plated with cadmium. 
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oe! procedures ; howeve;, for barrel plat- magnet materials composed of super- there are no substitutes for the cobalt- 
re ing, new tanks were required. Tem- fine iron powder have been devel- base alloys for temperatures above 
ed perature control is more critical in oped abroad which have properties 1600 F, although combinations of 
oll zinc plating, and, therefore, tanks comparable to Alnico magnets. It is ceramics and metals are being worked 
er. with heating and cooling coils were believed that at least one electrical on. The only solution at present 
ad required. A chromic acid bright dip company in this country is beginning seems to be to keep operating tem- 
-. after plating replaced a nitric acid — to make use of this material in some peratures below 1600 F and use high 
he dip formerly used in cadmium plat- of its electronic devices. nickel-chromium alloys and stainless 
er- ing. The purpose of the dip is to Thus far, there is no kncwn sub- _ steels. 

re- inhibit corrosion, whereas the nitric _ stitute for cobalt in the extremely Tungsten—Tungsten is an alloy- 
10). dip in cadmium plating was used to high performance magnetic alloys. ing element in alloys for a. variety 
rts unprove plate appearance. However, tungsten-chromium-molyb- of applications. It is used in high- 
ap- As a replacement for galvanized denum dispersion hardened alloys speed tool’steels, in high temperature 
id- steel, organic finishes or chemical are alternates for the chromium-co- alloys, and in permanent magnet ma- 
en surfa.e treatments should be consid- balt magnet steels. Nickel-aluminum terials. There are really no alternates 
ed. ered, such as phosphate coatings. In alloys containing no cobalt, or up to for tungsten in these alloys. One 
ure some applications a phosphate coat- around 5%, can be substituted for large use of tungsten is for lamp 
yra- ing plus a wrinkle finish have proved the chromium-16% cobalt alloys filaments. Because of its scarcity 
on very satisfactory. where no forging or machining is many precautions are being taken to 
lat Oth S required. Various iron-nickel-alumi- avoid wastage in the production of 
bly er Scarce Metals num alloys of the Mishima type the filament wire. In some cases scrap 
um Cobalt—Cobalt is one of our might replace tungsten-cobalt steel tungsten is being reprocessed even 

scarcest materials at present; it is in types. And the use of electromagnets though it is normally not economical 

ing great demand for both magnetic ma- for permanent magnets wherever to do so. What has been said about 
nge terials and high temperature alloys. possible can help conserve cobalt. cobalt in respect to high temperature 
Hing In recent years cobalt-free permanent In the heat resistant alloy field alloys also applies to tungsten. 
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New cold synthetic latex can be used as a replacement for natural latex in the manufac- 


ture of foam cushioning for automobiles and mattresses. 


Columbium—tThis scarce element 
has already been covered in our dis- 
cussion of stainless steels. Besides be- 
ing a stabilizer in stainless steels, 
columbium is normally used in weld- 
ing electrode coatings; tantalum is 
substituting for columbium in this 
use. Also, a_ tantalum-columbium 
ferro alloy is being used as an alloy- 
ing ingredient in some cases to re- 
place regular columbium ferro alloy. 

Vanadium—About 90% of the 
vanadium used in this country goes 
into steel alloying element. It 
is highly important in some tool 
steels, and much of it is reserved 
for this particular use. It is also an 
important ingredient in high tem- 
perature alloys. Since it is relatively 
more plentiful than molybdenum, it 
is being used in — of molyb- 
denum in a number of alloy steels. 


Chromium has also 
been touched on in other parts of 
this article, and particularly in the 
discussion of heat and corrosion re- 
sistant alloys. There is no great short 
age of chromium at the present, and 
it is, therefore, being relied on heavi- 
ly as an alternate alloying element 
for other scarcer metals, such as 


nickel. 


Chromium 
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(U. S. Rubber Co.) 


Man ganese—Manganese is in a 
position somewhat comparable to 
chromium. Although in shorter sup- 
ply than during World War II, it 
still is mot extremely critical and is 
being used in place of more critical 
elements for alloying. However, in 
an all-out war, the supply would be- 
come ‘exceedingly scarce. The possi- 
bility of using zirconium in place of 
manganese is now being considered. 

Molybdenum—Molybdenum is ex- 
ceedingly scarce, and there is prac- 
tically none available for other than 
alloying purposes. As mentioned 
above, vanadium can be used in plac e 
of it as an alloying ingredient in a 
number of steels. Also, as discussed 
elsewhere, new alternate steels were 
introduced several months ago which 
contain considerably less molyb- 
denun.. 


Rubber 


All rubber is short, but recently 
some rubber companies have hinted 
that the supply picture will be 
brighter soon. Natural rubber is, of 
course, the tightest, and synthetic 
types are again being used wherever 
possible. The continued required use 
of synthetics after World War II has 


resulted in greatly improved synthetic 
rubber, which is replacing natural 
rubber for many purposes. 

There are now around 640 differ. 
ent types of the GR-S type synthetics, 
and in many applications which te. 
quire special properties, such as oil 
resistance or resistance to high tem. 
peratures, there are types that are 
superior to natural rub For the 
majority of uses, either natural or 
synthetic can now be employed sat. 
isfactorily, and the type used will de- 
pend on the immediate supply pic- 
ture and the relative cost. 

Synthetic rubbers have one weak. 
ness—a high hysteresis loss as com- 
pared to natural rubber. This char. 
acteristic, for example, increases the 
Operating temperature of tires and 
can cause premature failure. To 
counteract this disadvantage, tire de. 
signs have been changed and cotton 
cord has replaced rayon in the 
Carcass. 

A promising recent advance has 
been the development of a new type 
of synthetic, called “cold rubber’. Ii 
is polymerized at around 40 F, 
stead of around 120 F used for con- 
ventional GR-S, and has many ex- 
cellent properties. Cold rubber has 
about 35% greater tensile strength, 
and a reported 30% better wear re- 
sistance than natural rubber. It can 
be used in such products as beltine 
footwear and wire insulation. It is 
particularly good in belting that must 
have high resistance to abrasion. Re 
cently, methods have been developed 
to make foam rubber from cold 
rubber; formerly only natural rubber 
latex could be used. Like conven 
tional GR-S, cold rubber still has 
hysteresis properties inferior to nat 
ural rubber. 

Some cold rubber using polybuta- 
diene has been made, but it is still 
in the evaluation stage. The main 
advantage would be the saving of 
styrene, which is badly needed by the 
plastics industry. 

Butyl type synthetic rubber was 
also introduced during the last wart 
and has proved itself as a satisfac 
tory alternate for natural rubber in 
certain applications. It is now being 
used almost entirely for inner tubes 

Reclaimed rubber, both synthet! 
and natural, is suitable as an alter 
nate for new rubber in such products 
as mats, flooring, and many mechan 
ical goods. Reclaimed rubber does 
not have properties equal to those o! 
new rubber, and should not be use« 
where high abrasion resistance, high 
resilience, and high elongation are 
required. 
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How to Overcome Materials Shortages 


How Alternate Materials Can Help 


Steels and Irons 


The plain steels and irons that 
contain very little or no strategic 
alloying elements again must be re- 
lied on heavily as replacements for 
the scarcer metals and alloys. But 
the fact that steel and iron are so 
widely used as alternates causes 
them to be in great demand, so that 
they, themselves, are becoming in- 
creasingly hard to get. 

Wrought and cast steel, cast iron 
and malleable iron are all being 
used as alternates for aluminum. 
There is a definite swing back to 
gray iron automotive parts, such as 
crank cases and pistons, that were 
formerly made of aluminum. Some 
of these change-overs will probably 
be permanent because of cost con- 
siderations. 

Shell molding techniques with 
gray iron permit casting thin-walled 
complex components to unusual di- 
mensional accuracy. This means that 
gray iron also warrants consideration 
as an alternate for zinc and alumi- 
num die castings. 

Nodular iron developments are 
progressing rapidly, and this rela- 
tively new ferrous metal has already 
been adopted in place of alloy steel 
castings and forgings for many uses. 
In one case a large spiral bevel gear, 
formerly a 4140 alloy steel forging, 
has been replaced by a ductile iron 
casting. 

Quality controlled cast iron, com- 
monly called Meehanite, is also an 
excellent alternate material. A good 
example is its use to make a flexible 
joint in a locomotive steam line. In 
service the casting must stand up 
under 250-lb steam pressure at 450 
. The casting was previously made 
of manganese bronze, and later of 





This steam line fitting, formerly made of 
manganese bronze and later stainless steel, 


is now a Meehanite casting. 
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stainless steel. Now a Meehanite 
casting has been adopted and is giv- 
ing satisfactory service. 

There are instances where there is 
a scarcity of rolled and forged steel 
products. In such cases the solution 
might be to switch to a cast steel 
or an iron casting. This was illus- 
trated earlier under the section ‘‘Re- 
design to Another Form’. 

Plain carbon steels plus protective 
coatings are already ang used in 
thousands of places instead of criti- 
cally scarce alloy and stainless steels. 
Also, high carbon steels lend them- 
selves to selective or surface harden- 
ing and are finding increased adop- 
tion as alternates for the alloy steels. 
Change of design, change of fabri- 
cating methods, and increasing sec- 
tion thicknesses should not be over- 
looked for they can often provide 
the means of switching from an un- 
available metal to a plain carbon 
steel. 

Since many specific examples of 
where steels and irons can replace 
scarcer materials are given through- 
out this article, no listing of them 
will be made here. 


Plastics 


Plastics are scarce, and it’s debat- 
able whether to treat them as an al- 
ternate material or as an unavailable 
one for which substitutes must be 
found. Actually, they are in both 
categories. Many of the plants con- 
tacted are still able to get sufficient 
supplies of plastics and are using 
them to replace unavailable metals. 
In others, alternates for plastics are 
being sought. Many plants are tool- 
ing up for one or two different met- 
als plus plastics so that they can 
switch back and forth, depending on 
supply. 

Of the plastics, the scarcest seem 
to be polyesters, styrenes, phenolics 
and acrylics; although also short, the 
vinyls aad cellulosics are somewhat 
more plentiful. 

Resin suppliers are being extremely 
conservative to avoid misapplications 
of plastics. During the last war plas- 
tics were often used indiscriminantly 
as substitutes, and the failures that 
resulted from misapplications _ set 
back the industry right after the war. 
So that this is not repeated, the plas- 


The fiber glass-reinforced polyester resin housing, used for a Fairchild photo-electric en- 


graver (left) replaces the aluminum housing (right). (OQwens-Corning Fiberglas Corp.) 
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tics industry is insisting that plastics 
be treated as a basic engineering ma- 
terial supplementing wood, metal, 
fibers and ceramics. As with these 
other engineering materials, plastics 
have characteristic properties, design 
requirements and fabricating meth- 
ods which must be carefully consid- 
ered in relation to a given appli- 
cation. 

Plastics have been adopted perma- 
nently for many military items, such 
as gun stocks and grips, cable in- 
Sulation, reflectors, lenses, medical 
tubing, mess hardware, body armor, 
proximity fuses and mine detectors. 
By being used in these items, plastics 


are saving many thousands of tons 
of metals, including steel, copper and 
aluminum, as well as other nonme- 
tallics such as rubber. 

The extensive adoption of plastics 
in refrigerators is a good example of 
how plastics can take the place of 
steel, plated metals, aluminum, zinc 
die castings and rubber, and, in many 
cases, improve performance. High 
pressure laminates have replaced 
porcelain enameled steel sheet inner 
door liners; plastics have replaced 
stainless steel lock-bolt rollers; and 
polystyrene plastics have replaced 
porcelain enameled steel evaporator 
doors. In a syrup dispenser the body 


sleeve, end plug and adapter bushing 
are now made of a clear acrylic plas. 
tic replacing stainless steel and 
aluminum. 

In recent years, reinforced plastics, 
consisting of resins and reinforcing 
materials, such as glass fiber, cotton, 
hemp, rayon, sisal and paper, have 
successfully replaced steel, aluminum 
and other materials in a wide variety 
of applications, because they offer 
such properties as high strength, di- 
mensional stability, impact resistance, 
light weight and good resistance to 
weathering and many chemicals. 
Therefore, reinforced nec asap are 
valuable materials for replacing scarce 
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Caterpillar’s Well Established Program Involves Extensive Tests of Alternates 


The basic policy followed by Cater- 
pillar Tractor Co. in its continuing pro- 
gram to find alternates for critically scarce 
materials is that the dependability and 
durability of its products will not be low- 
ered by adoption of such materials. There- 
fore, before final adoption, all alternate 
materials and designs undergo satisfactory 
laboratory and field tests. 

Since Caterpillar’s program of seeking 
satisfactory noncritical materials for spe- 
cific parts or components has been going 
on almost continuously for the past 12 
years, many of the so-called substitutes 
have now become standard practice. Here 
are some of the specific replacements be- 
ing made for scarce materials: 


Nickel—To avoid the use of high 
nickel steels, boron steel of the 86B45 
type has replaced 4340 and 2345 nickel 
steels in 344- to 6-in. dia shafts. Boron 
steels have replaced for 7 years alloy 
steels of the 4140, 3140 and 8640 types 


for bolts and capscrews at the rate of 500 
to 1000 tons per month. End bits, for- 
merly made of oil quenched 8645 steel 
(0.5% nickel), have been changed to me- 
dium carbon 1045 steel specially water 
quenched to obtain a differential hardness 
pattern. For the past eight years lean alloy 
gear steels have been used in place of 
4820 steel (3.5% nickel). 

Alloy iron with 0.5% max nickel is 
replacing 1.5% nickel-chromium alloy for 
clutch plates. “Shell’’ hardening  tech- 
niques have been adopted in order to use 
1045 carbon steel in place of 3.5% nickel 
steel in large sprocket shafts and final 
drive gears. The techniques employed in- 
volve special quenching or induction heat- 
ing and hardening. 


Copper—To save copper, bronze worm 
gears have been changed to high strength 
cast iron on two production models. The 
use of copper tubing in oil lines has been 
reduced by changing to copper brazed 





Use of alternate steels has required many changes in heat treating methods. 
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steel tubing. Bronze filter metal in oil 
filters has been replaced by “Micronic 
paper type filters, with a consequent sav 
ing of 13,000 lb of bronze per month 
The use of bronze has also been reduced 
by substituting steel-backed bronze _bear- 
ings for the solid type. Finally, a large 
number of bronze castings have been 
changed to ferrous materials. 

Tin—All engine bearings, formerly 
90% tin babbitt, have been replaced by 
aluminum alloy bearings containing only 
7% tin. The usage of tin has been fur- 
ther reduced by going to steel-backed 
aluminum bearings. All production sol- 
dering is now done with 30 tin-70% lead 
solders rather than with 50 tin-50% lead 
Satisfactory techniques have been devel 
oped to obtain good bonding strengths 
with the lower tin content solders. 

Molybdenum—To save extremely scarce 
molybdenum, plain carbon forgings have 
replaced 0.60% molybdenum steel cast- 
ings. Also, the specifications on alloy 
steels containing 0.20% ‘or higher molyb- 
denum have been revised to allow the 
reduction of molybdenum contents down 
to a mean of 0.125%. 1.5 nickel-0.3% 
molybdenum iron liners hardened by oil 
quenching have been replaced by 0.50 
nickel-0.16% molybdenum hardened by 
water quenching. 

Aluminum—Cast ton has_ replaced 
aluminum wherever practical, such as in 
various covers and in some worm gears 
Use of aluminum has been reduced by 
going from solid to steel-backed aluminum 
bearings. 

Chromiunm—40 to 50% of the chrom- 
ium content has been saved in tonnage 
steel, such as 4140 and 5160, by adopting 
the leaner alloy steels, such as 8600 for 
items like spring clips, studs and springs 
The thickness of chromium plate has been 
reduced by about 50% where wear resis 
tance is the main requirement. Where the 
principal function of chromium plating 1s 
corrosion resistance, such as on_ thrust 
washers and seals, Parko-Lubrite finishes 
have been substituted. 

Cadmium—dZinc plating is being use¢ 
as an alternate for cadmium plate. Ia 
other cases Parko-Lubrite finish is used. 
Also, phosphate coating and painting have 
been adopted for certain parts. 
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metals. However, reinforced plastics, 
themselves, are scarce; some reports 
indicate that considerably more will 
be available the latter part of this 
year. 

Here are a few examples of how 
reinforced plastics have replaced 
other materials: 

An aluminum housing for an elec- 
tronic engraver was formerly fabri- 
cated by welding together five sep- 
arate aluminum stampings. It is now 
a fiber-glass reinforced polyester resin 
molding. The change-over resulted 
in more uniform tolerances, fewer 
rejects. No finishing is required, and 
the reinforced plastic has greater 
resistance to denting than the 
aluminum. 


drip pan and a rear cover for 
an accounting machine, formerly 
made of aluminum, have been re- 
placed by fiber-glass reinforced plas- 
tic moldings with considerable weight 
saving. The drip pan, made of an 
aluminum casting, weighed 131/, lb 
is compared to 6 lb when made of 
einforced plastic. The rear cover of 
iluminum weighed 9 Ib; made of 
reinforced plastic, it weighed 41/, lb. 
A dust bag cone, for a tank type 
vacuum Cleaner, which was previously 
made of 1/16-i in. aluminum, is 
now made 3/32 in. thick with fiber- 
reinforced polyester resin molding 
compound, 


Rubber-Plastic Blends 


In the last few years several ma- 
terials composed of a blend of plas- 
tics and rubber have been introduced. 
heir high mechanical properties suit 
them as possible replacements for 
certain plastics and hard rubbers as 
well as metals. They combine good 
corrosion resistance, toughness and 
dimensional stability. 

Some of the typical applications 
in which they replace metals or plas- 
tics are tote boxes, bathroom fixtures, 
kick plates, gears, valve seats, and 
seals. In one particular application a 
blend of styrene copolymer resin and 
acrylonitrile rubber replaced metal 
pipe in a processing plant. Although 
thermoplastic, service temperatures 
were low enough to permit its use, 
and its high resistance to chemicals 
resulted in increased service life over 
the metal pipe it replaced. 


Finishes and Surface Treatments 


Che job that finishes and coatings 
are doing to permit the use of non- 
critical materials in place of scarce 
materials has been touched upon in 
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This pipe, made of a rubber plastic blend, has high toughness and chemical resistance. 
It replaces metal pipe in a chemical processing plant. (U. $. Rubber Co.) 


a mumber of other places in this 
article. Already mentioned have been 
the use of clear organic finishes over 
alternate nickel plates, the use of cor- 
rosion resistant coatings, and the 
availability of enamels that produce 
a finish resembling chromium. These 
synthetic enamels are already being 
used in place of chromium plate on 
hardware, lamps, metal furniture and 
automotive parts. 

Finishes are also available for zinc 
and steel which simulate the appear- 
ance of copper, brass and bronze, 
and which are reported to have 
satisfactory resistance to weathering 
in many applications. Wrinkle fin- 
ishes are a versatile group of coat- 
ings that are widely applicable on 
industrial instruments and equip- 
ment, photographic equipment, air 
conditioning units, electrical devices, 
office equipment, and many other 
places where stainless steel and 
aluminum might otherwise be used 

Metallizing is another means of 
replacing scarce met ils. For example, 
a name plate formerly made of a 
painted aluminum stamping, has 
been changed to a clear plastic molc 1- 
ing which is met illized on the under- 
side to give the appearance of 
chromium plate. 

Organic finishes and chemical sur- 


face treatments can replace galvan- 
ized steel in many cases. And speci- 
ally formulated lacquers and enamels 
are replacing tin coated containers 
where service conditions permit. 

A new aluminum coating has been 
developed which is being considered 
as a possible substitute for nickel 
and chromium plating. The coating 
is bright, but not as brilliant as 
chromium, and it is more conserva- 
tive of aluminum than usual alumi- 
num paints. 

Finally, there are virtually hun- 
dreds of different types of surface 
conversion and metal coloring treat- 
ments which should be considered 
when searching for ways and means 
of overcoming materials shortages. 


Porcelain Enamels 


Porcelain or vitreous enamels on 
mild steel or iron are often a suitable 
alternate for scarce metals in appli- 
cations where corrosion and/or heat 
resistance is involved. Acid resisting 
types of porcelain enamel can be 
formulated to resist attack from most 
chemicals, including those encoun- 
tered in the food, chemical, pulp, 

paper and dye industries. They are 
highly resistant to such common 
chemicals as sulfuric and nitric acids. 
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Thin ceramic coatings are increasing the life of exhaust manifold systems built by Ryan 


Aeronautical Co. 


Because of their resistance to such 
a wide range of chemicals, porcelain 
enamels became recognized during 
the last war as a reliable alternate 
for stainless steels and other corro- 
sion resistant metals. In many cases 
porcelain enameled steel replaced a 
scarce and more expensive metal or 
made possible a thinner section, thus 
saving critical materials. 

In general, porcelain enamels are 
attacked by chemicals containing 
free caustic, and, therefore, should 
seldom be considered as an alternate 
where there will be long exposure to 
alkaline solutions. There are, how- 
ever, some special alkali resistant 
enamels that have been developed for 
such uses as hot water heaters and 


110 


laundry tubs. 

Among the most interesting recent 
porcelain enamel developments is the 
use of specially formulated coatings 
on parts operating up to as high as 
1900 F. Heat resistant ceramic coat- 
ings, as they are called, advanced 
rapidly during World War II and 
saved many tons of strategic heat re- 
sistant alloys. Porcelain enameled 
steel was adopted for steam boiler 
pre-heater parts, for aluminum melt- 
ing pots, for exhaust manifolds, muf- 
flers, and similar parts which were 
in contact with hot exhaust gases. 
An interesting heat resistant use of 
porcelain enamel is for coating ni- 
triding equipment made of ordinary 
iron, thus replacing scarcer special 


heat resistant alloys. 

Ryan Aeronautical Co. has been 
testing ceramic coated exhaust mani- 
fold systems for a number of months 
now, and their results have been en- 
couraging enough to merit produc- 
tion of certain assemblies with cer- 
amic coatings. 

The excellent abrasion resistance 
of porcelain enamels makes them 
likely alternates for scarce abrasion 
resistant alloys and steels. Porcelain 
enameled steel is finding increased 
use for materials handling. For ex- 
ample, porcelain enameled chutes, 
spouts and liners have been found 
satisfactory for handling such things 
as coal, grain, concrete and cement, 
foods and liquids. They can also re- 
place strategic alloys in heat exchang- 
ers, idler rollers of various kinds. 
pipes, fittings and valves, and guides 
for fabrics. There are many othe: 
possible uses, too mumerous to 
mention. 

Porcelain enameled steel or iron is 
also a possible alternate for critical 
nonferrous metals, such as copper: 
illoys. A typical example of this ts 
pickling tank fixtures, which have 
previously been made of special 
bronze alloys but can now be pro 
duced of cast iron or forged steel 
finished in acid resisting porcelain 
enamel. 

Cobalt oxide is an essential in 
gredient in porcelain enamel ground 
coats. Since cobalt is extremely scarce, 
the industry is making use of certain 
cobalt-nickel ores, called concen 
trates, which cannot economically be 
processed for their metal content 
These are mixed with a minimum 
quantity of pure cobalt oxide. This 
type of ground coat has been success- 
fully used, although it does not equal 
in quality that made by using all 
pure cobalt oxide. 


Powder Metallurgy Parts 


Although metal powders are at 
present in great demand, they are 
still available in sufficient amount 
and are not controlled. Iron and 
brass powders can be considered fot 
a wide variety of mechanical parts 
such as gears, cams, ratchets, pistons, 
sprocket wheels, small housings 
guides and pinions. Parts normally 
range from less than an inch 11 
diameter up to 5 or 6 in. 

One of the most promising uses 
of powder metallurgy to conserv: 
critical metals is the possible adop- 
tion of iron powders in place ol 
gilding metal for shell rotating 
bands. The Army Ordnance Corps is 
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This water pump rotor and water pump lines, being produced of nickel-silver powder by 
United States Graphite Co., replace monel machined parts, resulting in considerable saving 
of nickel. (New Jersey Zinc Co.) 


thoroughly investigating this possi- 
bility, and to date there are definite 
indications that sintered iron bands 
perform better than copper on high 
velocity projectiles. 

Large amounts of high tempera- 
ture alloys are being conserved by 
using copper infiltrated iron for cer- 
tain jet compressor blades. They re- 
place a forging of type 403 stainless, 
which contains 13% chromium. 
These infiltrated iron materials have 
high strength and ductility and 
should find other uses where they 
can replace alloy steel parts. 

In recent years, the French have 
developed permanent magnet ma- 
terials composed of super-fine (sub- 
micron) iron powder. Magnets made 
of this iron have properties that are 
between those of Alnico 4 and AI- 
nico 5, and, therefore, offer a means 
of replacing magnets containing criti- 
cally scarce cobalt and nickel. 

A typical example of reducing the 
use of scarce metal is that of a water 
pump rotor and two pump liners 
formerly machined from  monel 
metal. By making the parts of nickel- 
silver powder, a considerable saving 
in nickel was realized, and machining 
waste almost entirely eliminated. The 
close tolerances and corrosion resist- 
ance were maintained, and according 
to the producer, there was a 72% 
cost saving realized over the former 
part. 


Glass 


Glass is a more versatile material 
than is often realized. An appraisal 
of its properties, such as high hard- 
less, good chemical resistance, and 
xcellent resistance to abrasion and 
iging, show that it can serve as an 
ilternate for many metals and 
plastics. 

Some of the obvious uses of flat 
class to replace scarce metals include 
shelving in cabinets, casings for heat- 


ing furnaces, linings for plating 
tanks, tops for tables and counters, 
and record disks. Heat treated glass, 
which is five times stronger than 
conventional plate glass, can be used 
for kick plates on doors, balustrades, 
and range doors. Wire glass can be 
used for stair treads. In some appli- 
cations glass tubing can replace brass 
or copper tubing. Instrument panel 
backboards, solid and laminated, can 
be made of glass. A recent develop- 
ment has been that of thin strips of 
lead glass of very high resistivity to 
high frequency electric current. These 


Glass is a good replacement for aluminum, 


strips have been used as dielectrics 
in small condensers, replacing scarce 
mica for this purpose. Design char- 
acteristics of the glass are quite close 
to those of the mica. In many tan- 
neries, polished plate glass has re- 
placed aluminum and stainless steel 


for drying racks. 


Ceramics 


In general, the supply of technical 
ceramics 1s adequate to meet present 
demands and, therefore, should be 
considered as replacements for scarcer 
materials where their properties are 
applicable. In certain applications 
ceramics can replace tungsten carbide. 
For example, some alumina type cer- 
amics have a flexural strength of 
45,000 psi and a hardness of 9 on 
Mohs’ scale. They are resistant to 
chipping and abrasion. These char- 
acteristics suit them for use as extru- 
sion nozzles in place of scarce tung- 
sten carbide for extruding such 
things as ceramics, soft wires and 
pencil leads. These same ceramics can 
be used for thread guides, wire re- 
corder guides and_ similar appli- 
cations. 

In uses where wear resistance 1s 
involved, ceramics can often replace 


stainless steel, and other corrosion resistant 


alloys. Here is a polished plate glass drying rack being used in a tannery. (Libbey- 
Owens-Ford Glass Co.) 










































steel. On critical dimensions which 
lend themselves to grinding, ceram- 
ics can be produced with the dimen- 


i sional accuracy of precision metal 
parts and thus have successfully re- 
placed steel. 


Another field where ceramics can 
be a successful replacement for stra- 
tegic metals is in high temperature 
applications. These include a great 
variety of burner tips and nozzles, 
welding tips, and in jigs and fixtures 
for brazing. The recent developments 
in high temperature-high strength 
ceramics and ceramic-metal combina- 
tions make them possible alternates 
for critical high temperature alloys 
in jet engines, gas turbines and 
rockets. The study of these special 
ceramic materials has just started, 
and problems such as joining ceram- 
ics to metals and improving heat 
shock resistance must still be worked 
out before wide use of them is made. 

Another example is the use of ce- 
ramics in place of cast iron for sur- 
face plates. Ceramic surface plates are 
as accurate as other types and, in 
addition, are light in weight and are 
relatively unaffected by chemicals or 
temperature changes. 


Carbon and Graphite 


The use of carbon -and graphite 
parts in the chemical and metallur- 
gical fields is well established, but 
not so well known are some of the 
mechanical uses to which this versa- 
tile material can be put. Many types 
of bearings and valves, particularly 
those which operate under corrosive 
conditions, are made of carbon and 
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Much study is being devoted to development of ceramic-metal combinations to replace critical high temperature alloys. 


last much longer than parts made of 
metals or plastics. Gland packing 
rings, piston rings and compressor 
stuffing box packing rings are other 
well established uses. Some of the 
newer uses include rayon finishing 
mill bearings, pouring spouts, rings 
for sealing fluorescent tubes, and 
gears for metering devices handling 
corrosive fluids. Ball thrust bearings 
on automobiles have been replaced 
by carbon clutch rings which provide 
long life and have the required low 
friction qualities. Carbon is also used 
for dies and molds in the field of 
powder metallurgy, particularly where 
pressures must be exerted at high 
temperatures. Carbon withstands 
pressures of 1000 psi at temperatures 
up to about 2200 F. 

Here are some examples: The 
rotor part of a steam valve was re- 
designed for the use of carbon-graph- 
ite material. The change resulted in 
a cost reduction of 57% over the 
original part made of Type 303 stain- 
less steel. In addition, the part gives 
four times the service life. 

The valve seat of a service station 
gasoline pump was formerly made 
of bronze. A slight redesign made 
the use of a carbon-graphite material 
practicable. Although costs were al- 
most identical, the changeover re- 
sulted in an impressive drop in ser- 
vice complaints. 

These are’ changes that should 
have been made during the normal 
course of product development, but 
probably would not have been had 
there not been some pressure exerted 
to find alternate materials. In all of 








Shown here 


are some typical ceramal blades now under investigation by NACA. 


these cases the substitute prov ed bet- 
ter than the original. 


Wood Products 


Like most engineering materials 
these days, wood products are in 
short supply. However, the- supply 
appears to be better than many met- 
als, and, therefore, they should be 
considered as possible alternates. 

Plywood panels have already 
found countless applications in prod- 
uct design where they have been se- 
lected in competition with metals. 
An outstanding example is the use 
of plywood in Pressed Steel Car Co.'s 
Unicel car. This railroad car has 
“stressed skin” construction. In this 
type of construction plywood is 
glued or welded to a framework 
forming a diaphragm in which all 
parts are integral features of the 
whole structure. Besides many per- 
formance and operating advantages, 
this type of construction saves ap- 
proximately 11 tons of steel per car. 
thing ah War Il plywood 
served as an alternate for steel in 
heanadde of life boats. It can be 
used as a source of strength and 
rigidity in hundreds of items, such 
as trunks, cases for portable radios, 
baffle plates in television sets, vend- 
ing machines, chutes, storage bins, 
jigs and fixtures, instrument boards, 
patterns, templates and mock-ups. 

Another group of wood products 
that are a promising alternate for 
metals are the wood sheet hard- 
boards, often referred to as Mason- 
ite. These hardboards are available 
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in a number of different grades. A 
die stock hardboard is manufactured 
which is suitable for metal dies used 
in bending and stretching sheet 
metals, drill fixtures, templates and 
mock-ups. Other types of hardboards 
can a are being used in place of 
steel and aluminum in automobiles, 
furniture, transportation equipment, 
toys, and hundreds of other items. 
Metal-wood composites are valu- 
able materials for stretching available 
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supplies of scarce metals. They are 
available in a wide range of composi- 
tions. The metal can be sheet steel, 
with or without a surface finish, 
aluminum, stainless steel and copper. 
The wood portion can be plywood, 
Masonite or other types of fiber 
boards. The construction of the core 
can be either solid or honeycombed. 

Besides the sheet forms just dis- 
cussed, wood can be used as an al- 
ternate in many other forms. Im- 


pregnated wood bearings is an excel- 
lent example. They should be given 
serious consideration in many types 
of light to medium duty service. 
Wood bearings for this kind of ser- 
vice range from inexpensive types 
used in baby carriages to precision 
impregnated types that compete in 
tolerances, life, anti-friction proper- 
ties, and self-lubricating qualities 
with metal powder, plastic and bab- 
bitt metal. 


Plywood, because of its rigidity and strength, is a natural alternate for steel in railroad car construction. (Douglas Fir Plywood Assn.) 























Conservation Programs of Philco and RCA Have Successfully Reduced Use of Strategic Materials 


Several months ago both the Philco 
Corp. and the Radio Corp. of America 
completed extensive conservation pro- 
grams in which their television receivers 
were completely redesigned with the 
object of eliminating or reducing to a 
minimum the use of critical materials. 
Given briefly below are a number of the 
specific changes which resulted in con- 
siderable savings of scarce materials. 
Many of the changes were made by both 
companies. Others were made separately. 


Chassis 
Alnico 5 

1. Magnet in RCA speaker was reduced 
from 2.5 oz of Alnico 5 (24 cobalt, 14 
nickel, 8 aluminum and 3% copper) to 
approximately 1 oz. Philco speaker mag- 
net was replaced by using electromagnetic 
speaker. 

2. Permanent magnet focuser was re- 
placed by new electrostatic focusing cir- 
cuit. 

3. Beam bender changed to Alnico 3, 
which contains no cobalt. 

Copper 

1. Smaller filament transformer and 
voltage doubler power supply using selen- 
ium rectifiers replaced large power trans- 
former. 

2. Hook-up wire throughout chassis 
reduced from 22 to 24 gage. 

3. Copper clad steel wire instead of 
copper wire leads on wire-wound resistors 
and chokes. 

4. Shorter mounting bushings on some 
variable controls to save brass. 

5. Length of wire leads on tubular and 
mica condensers shortened. 

Aluminum 
1. Aluminum frame assembly straps 


replaced by fabric straps. 

2. Protective cup for picture tube re- 
placed by plastic or plastic-and-fiber cup. 

3. Amount of aluminum foil in certain 
electrolytic condensers reduced by use of 
lower voltage plate power supply. 
Tin 

Considerable tin is being saved by using 
a 20% tin solder with a new flux instead 
of the former 40% tin solder. 
Zine 

Zinc is being saved by eliminating some 
die castings. All brass hardware and 
machine screw parts being replaced by 
steel wherever possible. Brass for decora- 
tive purposes being eliminated. 
Cadmium 

Cadmium plating is being replaced by 
a coating of non-critical material wherever 
soldering requirements permit. 


Tubes 

Nickel 

1. In receiving tubes, carbonized nickel- 
plated steel strip has been substituted for 
nickel as an anode material. The new 
material consists of a 10% nickel plate, 
coated with nickel oxide, bonded to alumi- 
num deoxidized cold rolled steel strip. 
The bonded strip is carbonized. In some 
applications carbonized nickel-oxide coated 
steel (without nickel plating) is satisfac- 
tory. Work is being conducted in using 
aluminum clad steel strip in place of 
nickel for the anodes of certain tubes. 
Nickel plated iron wire (Nipron) is being 
used for inside stem leads. Study of 
Nipron for outside stem leads is under- 
way. Attempts are also being made to use 
18:8 stainless steel wire for certain non- 
critical tube components, such as getter 
loops. 


2. In picture tubes, nickel plated iron 
wire is being used for inside stem leads. 
Bulb-spacer design is changed, reducing 
amount of 18:12 stainless steel by 50%. 
Gun design in one type tube is changed, 
reducing amount of 18:12 stainless by 
70%. 

Copper 

1. In receiving tubes copper clad steel 
wire or nickel plated iron grid side rods 
are replacing copper wherever feasible. 

2. In picture tubes glass is replacing 
copper in the exhaust tubulation. Diam- 
eter of Dumet stem leads has been re- 
duced, saving 15% of copper formerly 
used. 


Installation 


Aluminum 

1. Steel antenna masts are being used 
in place of aluminum. Tall masts are 
being constructed of one size smaller 
aluminum tubing. 

2. Steel cross arms are replacing alumi- 
num. 

3. Receiving elements and mounting 
hardware, formerly made of dural or butt 
seam welded aluminum, are being re 
placed by steel and steel tubing. 

Copper 

A program has been instituted to re- 
duce the footage of cable used per job. 
The standard 300-ohm transmission line 
consisting of seven strands of No. 28 
copper wire is being replaced by seven 
strands of No. 30 wire. Use of steel 
wire coated with thin layer of copper 
(“Copperweld’’) is being investigated. 
Zine 

A plastic coating material is being used 
for rust-proofing steel masts and brackets 
instead of zinc coatings. 


Present Philco television receiver chassis has been completely redesigned in order to reduce or eliminate scarce materials required for it. 
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Noble Metals 


The noble metals, which include 
gold, silver and the platinum group, 
have many useful properties for in- 
dustrial use. Silver and silver alloys 
were quite extensively used as alter- 
nates in World War II. In recent 
years their use for electrical contacts 
has increased sharply. Pure silver is 
widely used, followed by coin silve-, 
for this purpose. Silver electroplate 
is extensively employed as a coating 
for copper and brass in connection 
plugs and sockets for aircraft and 
the like. In some applications sil- 
ver alloys and silver-lead oxide are 
possible alternates for tungsten and 
copper contacts. Silver and silver al- 
loys offer an excellent alternate for 
copper and nickel-base alloys as base 
metals in rolled-gold plate. Rolled 
silver-clad steel strip up to 4 in. 
wide and thicknesses down to 0.005 
in. is now available for such scarce 
metals as brass, nickel-silver and 
nickel alloy. 

Platinum and palladium alloys 
serve as contact materials, and in cer- 
tain applications can be used in 
place of tungsten and copper. How- 
ever, it must be remembered that 
substitution of one contact material 
for another is difficult and usually 
requires some change in design. The 
platinum metals are also highly re- 
sistant to most chemicals and, there- 
fore, can be considered an alternate 
for the scarcer corrosion resistant al- 
loys where the amount used is small 
ind the cost is not prohibitive. 
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Heat Treating 


Using alternate methods of pro- 
duction to overcome material short- 
ages has already been covered in our 
discussion of “Redesign to Another 
Form’. Also, ways of finishing and 
coating non-scarce materials to re- 
place scarcer ones has been covered 
elsewhere. This particular section 
will be confined to the possible ways 
of replacing a scarce material by 
obtaining the desired properties 
through heat treatment. 

Surface and selective hardening 
is one method of saving scarce ma- 
terials by heat treatment. Thus, in- 
stead of making a part entirely of a 
high alloy steel to obtain the re- 
quired surface hardness, a carbon 
steel case-hardened by any one of 
several techniques will often prove 
quite satisfactory. For example, in 
the case of liners used in compact- 
ing silicon carbide lightning ar- 
resters, it was found that cold-drawn 
low-carbon steel tubing, case-hard- 
ened by carbonitriding, could satis- 
factorily replace both cemented 
tungsten carbide and tool steel. 

An excellent example of how heat 
treating can be used as a means of 
overcoming material shortages is the 
use of homogeneous or through car- 
burizing to develop high carbon 
properties in low carbon steels. 
Thus, where 0.30 to 0.85% carbon 
steels cannot be obtained, it is fre- 
quently possible to use a 0.10% car- 
bon steel and by carefully controlled 
homogeneous gas carburizing in- 


crease carbon content throughout the 
section to the desired level. In many 
cases this method provides other ad- 
vantages besides overcoming the im- 
mediate material shortage. Where 
intricately formed parts are involved, 
the use of a low carbon steel will 
likely reduce rejects, prolong die life, 
and permit simplification of designs. 
The extra cost of carburizing the low 
carbon steels after forming will, in 
most cases, be offset by lower ma- 
terial cost, lower tool maintenance 
and less scrap. 

An application of this technique 
is now developing at International 
Business Machines Corp. Many of 
the small parts going into their busi- 
ness machines have been normally 
made of medium and high carbon 
steels to provide good wear resist- 
ance and relatively high strength 
and impact properties. For some 
time their engineers have been con- 
sidering the use of lower carbon 
steels, particularly on _ intricately 
shaped parts which are difficult to 
form. This work has been hastened 
in recent months by shortages of the 
higher carbon steels. 

The first part to be changed from 
high to low carbon steel is an es- 
capement pawl bracket used in the 
electric typewriter. The part is pro- 
duced on a punch press, and because 
of several sharp radii is rather difh- 
cult to form without cracking (see 
illustration). The part was originally 
made of 1065 steel. In order to cut 
down on the rejects, a 1050 steel 
was tried and rejects were reduced 


Through-carburizing of this escapement pawl, used in an electric typewriter, permits use of a low carbon in place of a high carbon 
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steel. (International Business Machines Corp.) 
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to around 5 and 10%. Now, with 
the adoption of low carbon (1010) 
steel, rejects will be practically zero. 


Magnesium 


Magnesium is temporarily scarce, 
but it is believed that by early next 
year production will be increased 
considerably when a new rolling mill 
is scheduled to begin turning out 
wider and longer sheet stock. 

Magnesium rolled products are 
likely alternates for aluminum, steel 
and plastics. In transportation and 
materials handling equipment, mag- 
nesium is an excellent alternate and 
in many applications has replaced 
steel and aluminum permanently. 
Magnesium can frequently replace 
steel or aluminum in housings. For 
example, magnesium proved to be 
the best material for a teletypewriter 
housing. The base is a single sheet, 
0.081 in. thick, with a rolled edge 
and formed stiffening ribs. The cover 
is drawn in one piece from FS mag- 
nesium alloy, 0.064 in. thick with a 
draw about 14 in. deep. 


Magnesium, aluminum and zinc 
die castings have become close com- 
petitors in recent years, and, there- 
fore, magnesium is well adapted for 
many parts formerly made of alumi- 
num or zinc. Somié typical die cast 
parts in which magnesium can be 
used interchangeably with aluminum 
and zinc include end bells for frac- 
tional-horsepower motors, spools for 
wire and textiles, pump cases, field 
rings, toys and novelties. 

All of the wrought magnesium 
alloys can be extruded and, there- 
fore, can be considered as alternates 
for aluminum and copper alloy ex- 
trusions for a wide variety of ap- 
plications. 

A finish for magnesium recently 
announced by the Army Ordnance 
Corps should help extend the use 
of magnesium as a replacement ma- 
terial. The new coating, known as 
HAE, is applied electrolytically much 
the same as aluminum alloys are 
anodized. The outstanding charac- 
teristics of the coating are its excel- 
lent corrosion resistance, high hard- 
ness, high melting point and good 


Magnesium, although temporarily scarce, is a likely alternate for steel and aluminum in 
such products as this teletypewriter housing. (Brooks & Perkins, Inc.) 
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dielectric strength. 


Fibrous Materials 


Fiber boards, vulcanized fiber and 
other fibrous materials are useful al. 
ternates for plastics and metals. Most 
fibrous materials are made in sheet 
and tubular form, and can be ma. 
chined, formed and fabricated with 
standard metal working equipment. 

Fiber board sheets can satisfactorily 
replace galvanized sheet steel and 
aluminum for housings, casings and 
duct work. Vulcanized fiber is suit. 
able for certain types of gears and 
as an overlay in sandwich materials, 
A relatively new~ fibrous material 
known as Duroid, has many uses, 
particularly in the electrical field. For 
example, it has been found useful 
as a replacement for plastics such 
as polystyrene and nylon for electri- 
cal fitting insulation. Other possible 
uses of fibrous materials are given 
in the table of alternate materials. 


Lead 


Lead has always been an important 
material for handling corrosive chem- 
icals, and, therefore, is a natural alter- 
nate for scarce stainless steels, copper 
alloys and nickel alloys in many 
chemical and process industry appli- 
cations. Pipe, heating or cooling coils, 
tank linings, plating tanks and waste 
recovery equipment are customary 
anti-corrosive uses. In many applica 
tions involving sulfuric and phos- 
phoric acid, lead is being specified in 
place of type 314, type 318, and other 
stainless steels. 

In the plumbing field lead is re- 
placing copper tubing and _ pipe. 
Normally, for water service piping, 
copper, brass, galvanized iron and 
lead are suitable materials. Since the 
shortages began, lead is being used 
more extensively. 

In waste systems, copper, brass, 
galvanized iron, wrought and cast 
iron, and lead are frequently inter- 
changeable, and, therefore, lead along 
with iron is finding increased use. 

Lead and copper have been the 
traditional materials for roof flashing. 
In recent years aluminum and mone! 
have come into the picture. However, 
the tight supply situation has resultec 
in lead replacing copper, aluminum 
and monel where these materials are 
unavailable. 

Lead, long an accepted material for 
foil, is rapidly replacing aluminum 
foil because of aluminum shortages. 
In the first four months of 1951 there 
has been a 125% increase over the 
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Fibrous materials are useful alternates for plastics and metals. They can be formed and fabricated on metal working equipment. Here 


are a few 


same period last year in the use of 
lead foil. Foil has many uses as a 
moisture barrier material, and for 
packaging and decorative purposes. 
lhe use of lead for collapsible tubes 
has had the same percentage increase 
as foil. Lead collapsible tubes are 
generally coated inside with an or- 
ganic finish and find wide use for 
packaging many consumer and indus- 
trial products. 
Another interesting alternate appli 
tion 1s the use of lead-headed steel 
tor fastening aluminum in place 
Iiminum 


nails with neoprene 


washers. 





typical parts made of Duroid. (Rogers Corp.) 
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Metals & Controls Cory 
General Services Administration, 
Federal Supply Servic« 
Graphitized Alloys Corp 
Gray Iron Founders’ So 
The Hoover Co 
H{ ughtor | } rat 
International Business 
International Nickel ¢ 
Johnston Glass Co., Ih 
M. W. Kellogg Ce 
Lead Industries Ass 
Leake Stamping Ct 
Lewyt Corp. 
Libbey-Owens-Ford Glass C 


Lionel Corp. 


See following pages for the Reference Table of Alternates 
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Lukens Steel Co. 

Maas & Waldstein Co. 
Malleable Founders Society 
Glenn L, Martin Co. 
Meehanite Metal Corp 

Molded Resin Fiber C« 
Munitions Board 

National Bureau of Standard 
National Production Authority 
The New Jersey Zine Ci 
Norton Co. 

Owens-Corning Fiberglas Corp 
Owens-Illinois Glass C« 
Phileco Corp. 

Pittsburgh Plate Glass C 
Porcelain Enamel Institute, 
RCA Laboratories Div 
Rigidized Metals Corp. 

Ryan Aeronautical Co 


S ll Manufacturing Co 
» I na¢ >» ety 

St { 

‘ ice | ni ist { 

I Research Inst 

United Aircraft C 

l ted Cl um, It 

U. S. Rubber Co. 

U.S. Steel C 
Westinghouse Electric Corp 
Wire Coatir g & Manufacturing Ci 


Yale & Towne Manufacturing C: 
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Reference Table of Alternates for Scarce Materials 


This table is intended to serve as a guide to possible alternates for scarce engineering materials. The alternate materials listed are only sug. 
gested possibilities and are not necessarily the best or only ones. Also, some of the alternates may themselves become unavailable, depending 
on future conditions. 











| 
Product and Part | Scarce Material | Alternate Product and Part Scarce Material Alternate 
ORDNANCE EQUIP- | MOTOR VEHICLES— | 

MENT (Continued) 

Armor-Piercing Shot Aluminum Steel Automatic Transmis- | Aluminum alloys Iron casting 
Windshield | | sion Rear Servo 

Bomb Fuses | Aluminum | Plastic Piston 

Hand Wheels | Aluminum | Steel Cowl Vent Knob Plastic 

Trench Mortar Shell | Aluminum | Plastic Distributor Body Iron casting 
Fuse Parts | Valve Chamber Cover | Iron casting 

Bomb Tail Fins | Aluminum die casting | Steel resistance-welded|| Engine Pistons Pearlitic malleable 





stampings iron, steel and iron 


Shell Fuse Plugs _ Aluminum die casting | Zinc die castings | Castings 
Artillery Shell Fuses | Aluminum machining | Aluminum die casting Brake Wheel Piston Low grade aluminum 
Cartridge Tank Aluminum machining | Steel stamping | castings 


Cylinder Head 
Oil Cleaner Cover 
Timing Gears 


Gun Mount Compon- | Aluminum plates _ Steel ribbed stampings 
ents 

Instrument Housings | Aluminum stampings | Reinforced plastic 

Bomb Rack Clips Aluminum stampings | Steel stampings 


Iron casting 
| Steei stamping 
Plastic with steel cen- 
ters 











or die castings Scuff Plates Steel stampings 
| Identification Plates Steel stampings—zinc 
Rotating Bands Copper Iron powder, plastics Y plated 
Boosters Brass Steel - — ——- ——_—__--— - 
Cartridge Cases Brass Steel Radiator Fins Copper Redesign to fewer and 
Primer Cases Brass machining | Steel stampings assem- | thinner fins 
| bly Crankshaft (Steel Copper | Reduced copper con- 
Primer Tubes Brass tubing | Steel stampings Casting) tent 
Bearings Bronze, tin babbitt Indium-plate, iron Camshaft (Iron Cast- | Copper | Reduced copper con- 
powder, bronze pow- ing) tent 
der, lead babbitt Air Cleaner Copper | Hog hair 
Fuse Setters Bronze castings Gray iron Castings Battery Ground Strap | Copper | Fewer strands 
Name Plates Bronze stampings Lead stampings Heater Core Copper Redesign to use less 
————_—_____—_- — copper 
Pistol Grips Steel Plastic Connecting Rod Bear- | Copper pw. babbirt 
Gears High alloy steel Boron steels ings (Copper-Lead) | 
Shafts High alloy steel | Boron steels Radiator Tanks Brass Surface treated steels 
Shot High alloy steel | Carbon steels, surface- Radiator Overflow | Brass Steel tubing 
| hardened Tube 
Bayonet Grips Steel forgings | Plastic molding Radio Antenna Brass | Steel tubing 
Bomb Lugs Steel forgings Steel stampings Stampings Not in Con- | Brass | Steel stampings 
Demolition Bomb Steel forgings Welded steel sheet tact with Liquids 
Casings Bearings, Bushings Bronze Iron powder parts 
Trench Mortar Shells | Steel forgings Malleable iron cast- Gaskets Copper-asbestos Steel-asbestos 
(60-mm) ings — ——_—_——_———. —__—_—— 


Trigger Cover Plate 
Fin Lock Nuts 


Steel welded stampings 
Steel stampings 


Steel forgings __ 
Machined steel forg- 


ings 
Machine Gun Maga- | Machined steel forg- | Spot-welded steel 
zine ings stampings 
Armor-Piercing Shot | Machined steel Steel bar-forgings 
Steel _ Plastic 


Machine Gun Handles 








Smokeless Powder | Tinned copper sheet Stainless steel sheet 
Container Liners 
Ammunition Boxes Tin plated steel Fiber laminate coated 
with lead, wood, 


enameled steel 








Bearings, Bushings 
Engine Pistons 
Radiator Solder 


Body Solder 


Fuel Tank — Upper 
Half 

Fuel Tank—Lower 
Half 

Fuel Tank Baffles 

Radiator Side Sup- | 


Tin-base babbitts 
Tin coatings 


| Tin solders 


| 
| 


Tin solders 


Terne plate 


Terne plate 


Terne plate 


Terne plate 





Lead-base babbitts 
Phosphate coatings 
Reduced tin content 
and added silver 
and/or antimony 
Reduced tin content 
and added silver 
and/or antimony 
Uncoated steel 


Reduced coating 
thickness 

Uncoated steel 

Uncoated steel 














MOTOR VEHICLES ports 
Front Cylinder Cover | Aluminum alloys Iron casting or steel Mufflers | Terne plate | Uncoated steel 
stamping te a EE DEERE 
Fuel Pump Adapter Iron casting Fuel Pumps Zinc alloy die castings | Iron castings 
Oil Level Indicator | Iron casting Carburetor Air Horn | Iron castings 
Boss Transmission Cover | Iron castings 
Oil Filter Boss | Iron casting Shift Control Arm | Steel forging 
Starter End Plates | Iron casting Defroster Funnel | Steel stamping 
Generator End Plates Iron casting Lock Switch Housing | Iron casting 
Automatic Transmis- Iron casting Radiator Grilles | Steel stampings 
sion Extension Instrument Panel | Plastics; steel stamp 
Automatic Transmis- Iron casting Grille | ing , 
sion Rear Pump Steering Wheel Hub | Steel stamping; ma 
Body and Brackets | leable iron casting 
Automatic Transmis- Iron Casting Horn Ring | Steel stamping 
sion Clutch Piston Number Plate Bracket Steel stamping 
Automatic Transmis- Iron casting Ash Tray Knob Steel stamping 
sion Rear Servo Head Lamp Rim Steel stamping 
Body Y Hood Ornaments Y Plastic 
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Scarce Material 


Alternate 


Product and Part 


Alternate 








MOTOR VEHICLES— 

(Continued) 

Parking Lamp Rim 

Tail Lamp Housing 

Heater Air Inlet Tube 

Sun Visor Bracket 

Hand Brake Handle 

Door Lock Striker 
Plate 

Medallion Frame 

Name Plate 

Door Handles 

Window Regulator 
Handles 

Main Bearing Oil 
Seal Retainer 

Distributor Vacuum 
Control Diaphragm 
Housing 

Windshield Wiper 
Pivot Arm 

Deck Lid Handle 
Molding 


Crankshaft 
Camshaft 


Valve Seat Inserts 


Decorative Plating 


Decorative Parts 


Axle Pinion 

Axle Driving Gear 
Differential Pinion 
Differential Side 


Gear 


Differential Pinion 
Shaft 


Zinc alloy die castings 








Y 


| Molybdenum contain- 
| ing castings 
Molybdenum contain- 
ing Castings 
Molybdenum contain- 
ing Castings 
Copper - nickel-chrom- 


1um Coatings 


Steel stamping 
Steel stamping 
Steel stamping 
Steel stamping 
Malleable iron casting 
Steel stamping 


Steel stamping 





Steel stamping 
| Steel stamping 
Steel stamping 


| Steel stamping or fibre 


| Steel stamping 
| 





Steel stamping 


Steel stamping 


Reduced molybdenum 
content 

Reduced molybdenum 
content 

Reduced molybdenum 
content 


Nickel partially, or 
wholly replaced by 
increasing copper 
and using a clear 
baked enamel 


| Nickel-chromium 
| stainless SAE 30301 
| 


|Chromium-nickel- 
molybdenum steels 

| SAE 86XX 

| Chromium-nickel- 


| molybdenum steels | 


| SAE 86XX 

| Chromium-nickel- 

| molybdenum steels 
SAE 86XX 

Chromium-nickel- 
molybdenum steels 
SAE 86XX 


Chromium-nickel- 


molybdenum steels 
SAE 86XX 





| 
| 


Straight chromium 
stainless—SAE 
51430, or chromium 
plated low carbon 
steel 

Lean triple alloy 
steels, boron treat- 
ed, 80BXX 

| Lean triple alloy 

steels, boron treat- 

| ed, 80BXX 

| Lean triple alloy 

| steels, boron treat- 

| ed, 80BXX 

Lean triple alloy 
steels, boron treat- 
ed, SOBXX 

Lean triple alloy 
steels, boron treat- 

| ed, 80BXX 








Universal Joint Spider | Chromium-nickel-| Lean triple alloy 


Axle Pinion Gear 


Transmission Main- 
shaft 


Transmission Plane- 
tary Gears 


Bear ing Races 


| molybdenum steels 
SAE 86XX 


steels, boron treat- 
ed, 80BXX 


| Molybdenum steels | Lean triple alloy 


SAE 40XX 


Molybdenum steels 


SAE 40XX 


Molybdenum steels 


SAE 40XX 


Molybdenum-nickel 
steels SAE 46XX 
Molybdenum-nickel 
steels SAE 46XX 


steels, TS-81XX, 
and lean triple alloy 
steels, boron treat- 
ed 80BXX 

Lean triple alloy 
steels, TS-81BXX, 
and lean triple alloy 
steels, boron treat- 


ed, 80OBXX 
Lean triple alloy 
steels, [S-81XX, 


and lean triple alloy 
steels, boron treat- 
ed, 80BXX 
Lean triple alloy 
steels, TS-81 XX 
Lean triple alloy 
steels, boron treat- 


ed, 94BXX 


MOTOR VEHICLES— 
(Continued) 
Exhaust Valves 


| Scarce Material 
| 


Nickel-chromium 
steels 


| Reduced nickel con- 

| tent, increased chro- 
mium and mangan- 
ese (20 Cr, 2-5 Ni, 
6% Mn) 











ELECTRICAL EQUIP- 

MENT 

Housings, Control 

Housings, Street Light 

Lightning Arrester— 
Casings and Fit- 
tings 

Metal Sockets 

Street Light Brackets 

Street Light Hangers 


Telegraph-Printer | 


Bases 

Floodlight Reflector 

Boxes, Terminal 

Circuit Breaker Con- 
tact Arms, Cross 
Heads, Supports, 
Frames, Hooks, Etc. 

Relay Covers, Frames 
and Rotors 

Brush Holders 

Floodlight Socket 
Housing 

Magnet Bearing 
Brackets 

Meter Bases 


Floodlight Lens Ring 
Lighting Reflectors 


Meter (Watt-Hr) Cov- 
er Rings, Register, 
Seal Bar, Bayonets 


Transformer Con- 
ductors 

Wire (Non-Conduc- 
tor) 

Contacts 


Brushes, Carbon 

Floodlight Lens Ring 
Clamp 

Boxes, Conduit 

Boxes, Outlet Fittings 

Conduit and Cable 
Fittings 

Tubing, Metallic 

Bearings, Motor 


Telegraph-Printer 





| Aluminum 
| Aluminum 
| Aluminum 


Aluminum 
Aluminum 
| Aluminum 
Aluminum 
Polished aluminum 


Aluminum Castings 
Aluminum castings 


Aluminum castings 


Aluminum die castings 
Aluminum die castings 


Aluminum die castings 
Aluminum die castings 


Aluminum stamping 
Aluminum stamping 


Aluminum stamping 


Copper 
Copper 


Copper, copper alloys, 
copper/ tungsten 


Copper/ graphite 
Brass 


Brass, bronze 
Brass, bronze 
Brass, bronze 


| 
| Brass, bronze 
Bronze or babbitt 


| Alloy steel 
| Galvanized steel 


Galvanized steel 


Small Parts 
Conduit, Rigid 
Pole Line Insulator | 
Pins, Cross Arm | 
Braces 


Furnace Elements 


Thermostat Elements 


Thermocouples 


Solders, Dip 
Solder, Electrical 
(Heavy) 


Nickel-chromium, 
nickel-chromium- 
iron 

Nickel-steel, brass 


Chromium, Alumel 


60 lead, 40°% tin 
Pure Tin 


| 
| Steel 


| Steel, coated steel 
| Galvanized steel 


| 
| 


Sheet steel 
Malleable iron 
Silicon bronze 
Cast iron 


Silvered glass 


| Wood, cast iron 
| Steel 


Steel 


Formed steel 


Magnesium or zinc 
Casting 
Magnesium or zinc 
Casting 
Magnesium or zinc 
casting 

Steel stamping 
Phenol siabeie, sil- 


vered glass 


| Steel 


Silver or silver lami- 
nates 
Steel 


Silver laminates, sil- 
ver/molybdenum 
carbide 

Silver/ graphite 

Steel 


Coated steel 
Coated steel 
Painted steel 


Coated steel 
Iron powder, silver 
lead 


Carbon steel 


Blackened steel 
Black-copper-bearing 
steel 


Silicon carbide 


Liquid expansion de- 
vices 

Platinum, 
rhodium 


platinum- 


90 lead, 10°% tin 
Silver brazing 
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Contacts 





| 
| 


Tungsten-iron alloy 


Plated Internal Parts | Cadmium plating 
Plated External Parts 


Nickel plating 


Silver pes steel 
Zinc plating 
Zinc plating 











Product and Part | Scarce Material | Alternate Product and Part Scarce Material Alternate 
BUSINESS MACHINES VACUUM CLEANERS 
Outer Casing or| Aluminum stamping | Magnesium casting, —(Continued) | 
Covers | of Casting reinforced plastics, Fan Housing Aluminum, zinc Cast iron, magnesium 
| steel plus coating Finishes Nickel or chromium | Zinc plate, organic 
Machine Base | Aluminum casting Gray or nodular iron or cadmium plate finishes 
casting 
Bearings | Porous bronze, leaded | Porous iron powder TOASTERS 
| Naval brass External Shell Nickel plate Zinc plate 
Trim | Aluminum extrusions | Plastics Chassis Steel Glass, ceramics 
Flat Springs | Beryllium copper, | Spring steel (1070) Reflector Plates Aluminum, nickel | Plated steel, thinner 
phosphor bronze plus surface treat- late | nickel “; 
ment Heating Elements Nickel alloys Low nickel or iron- 


base alloys 








Compartment Doors 
Ice-Cube Trays 
Evaporators 


Handles, Hinges 


Inner Door Liners 


Aluminum 
Aluminum 
Brass, stainless steel 


Stainless steel, zinc or 
aluminum die cast- 
ings, chromium 
plate 

Porcelain enameled 
steel 


Rivet Studs | 4620 steel 8620 steel 
Miscellaneous Small | 1050 steel 1010 steel 
Stampings | 
REFRIGERATORS 
Cooling Coils | Copper, bronze | Coated steel 
Shelves Stainless steel | Porcelain enameled 


steel 
Enameled steel 
Enameled steel 
Porcelain enameled 
steel 
Enameled steel, plas- 
tics 


High pressure plastic 
laminates 





STOVES AND RANGES 
Oven Liners 


Cooking Well 
Oven Vent 


Door Handles 


Broilers 

Oven Racks 

Burners, Burner Heads 

Gas Range Connec- 
tions 


Trim 


Hoods 


Aluminum, stainless | 


steel 


Aluminum 


Brass, zinc die casting 


Aluminum and zinc 
die castings, plate, 
stainless steel 

Aluminum, stainless 
steel, nickel plate 

Nickel alloy, stainless 


Aluminum casting 
Copper alloys 


Brass, aluminum, 
stainless steel 


Porcelain enameled 
stampings 


| Enameled steel 


Galvanized steel, | 


stainless steel 


Enameled or japan- 
ned steel, ceramics 
Steel plus organic fin- 

ish, plastics 


Porcelain enameled 
steel stamping 

Steel plus surface 
treatment or Coating 

Cast iron, plain or 
enameled 

Steel, cast iron 


Steel plus a finish 


Painted 
wood 


steel, 


ply- 


RADIOS AND TELE- | 
VISION 

Antenna Masts 
Lead-in Wire | 
Mounting Hardware | 
Receiving Tubes | 

Stem Leads in Picture 
Tube 

Exhaust Tubulation 
-Picture Tube 

Envelope-Picture Tube 

Frame Assembly- 
Picture Tube 

Solder 

Hardware 

Beam Bender (Mag- 
net) 

Chassis 


Aluminum 


Copper 
Aluminum 
Nickel 
Nickel 
Copper 


Chromium steel 
Aluminum straps 


40% tin 
Brass 


Alnico § 


Aluminum, steel 





Fabric straps 


Coated steel 

Reduction in size of 
wire 

Coated steel 

Carbonized nickel- 
plated steel, alumi- 
num clad steel 

Nickel-plated iron 
wire 

Glass 


Glass 


20% tin 

Steel 

Alnico 3 (no cobalt 
Magnesium, fiberous 
sheet 





DOMESTIC HEATING 
SYSTEMS 
Casings 
Flues, Ducts 


Sticker Parts 


Hot Water Tanks 


Pipes 


Galvanized steel, steel 
Galvanized steel 


Aluminum and 
die castings 
Copper alloys, gal- 

vanized steel, nickel 
alloys 
Copper alloys 


zinc 


Fiberous sheet, ply- 
wood 
Fiberous 
wood 
Cast iron 


} 


sheet, ply- 


Glass lined steel 


Cast iron 








WASHING MACHINES 
Wringer Parts 
Tubs 
Drain Board 


Agitator 


Handles 


Aluminum and zinc 

Aluminum, stainless 
steel 

Aluminum, zinc 


Aluminum, zinc 


Aluminum, zinc 


Steel, cast iron 

Reinforced plastics, 
porcelain enameled 
steel 

Steel stamping plus 
coating 

Plastic, assembled 
steel plus coating 

Cast iron 





VACUUM CLEANERS 
Extension Tubes 
Dusting Brush 
Handle 





L 


Aluminum 
Aluminum, rubber 
Aluminum 


Steel 
Plastics 
Plastic 








OTHER UTILITIES 
Sinks 


Kitchen Cabinets 
Cooking Utensils 


Furniture 


Lamps 


Electric Fan Blades 
Electric Fan Base 


Roofing Gutters 


Stainless steel, nickel 
alloys 


Steel 

Aluminum, copper 
alloys, chromium 
plate 

Aluminum, brass, 


chromium and nick- | 


el plate, stainless 
po steel 
Aluminum, copper 
alloys, chromium 
plate, stainless steel 
Aluminum, chromium 
plate 
Aluminum and 
die casting 
Copper, aluminum, 
galvanized steel 


zinc 


Porcelain enameled 


steel, plastic lami- 


nates 

Wood 

Porcelain enameled 
steel, glass, cast 
iron 


Wood, steel plus coat- 
ings, Magnesium 


Wood, glass, porcelain 


Steel plus coating, 


plastic 


Cast iron coat: 
ing, woo 


Wood 
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MATERIALS: Steel 


Typical Properties of Vanadium Spring Steels 


























CHROMIUM-VANADIUM STEELS 





Composition, % 


Mechanical Properties 


Heat Treatment 


Uses 








c | Mn | Si | Cr v 
AISI 6150 0.48-0.53 0.70-0.90 | 0.20035 | 0.801.10 | 0.15 min 
AISI 6152 0.48-0.55 0.70-0.90 | 0.20035 | 0.801.10 | 0.10 min 
AISI 6160 0.55-0.65 0.60-0.90 0.15-0.30 | _0.80-1.10 0.15 min 





Chromium-vanadium compositions similar to the above are covered in the following specifications: 
ASTM A 60 —Bars for springs 
ASTM A 231—Steel spring wire 
ASTM A 232—-Steel valve spring quality wire 
VCA 6D—Bars for railway elliptic springs 
VCA 8C—Bars for springs 


Range of tensile pioperties: 





















































Yield Point, Psi Ten. Str., Psi | long, Sin2in. | Red. of Area, % | BHN 








165,000-210,000 175,000-—230,000 14-10 | 45-30 360-460 


Springs of this composition maintain their properties and dimensions at moderately elevated temperatures. At 
maximum fiber stresses up to 100,000 psi the full Road is maintained without loss at temperatures as bigh as 400 F, 
although applications as high as 750 F are satisfactory where less severe loading condhions exist, or where the 
range of stress is low, or stress changes are infrequent. 

For elliptic springs, Mean static stresses as high as 105,000 or 110,000 psi are used. 

For helical springs, maximum fiber stresses as high as 100,000 or 110,000 psi are used. 

Typical properties in torsion: 








Angle of Twist at Rupture, 


Yield Point, Psi Ult. Str., Psi BHN Deg. 9-in. Gage Length 





113,000 193,000 404 | 1,160 





Typical torsional endurance limit (total stress range): 





Zero Mean Stress, Psi 77,000 Mean Stress, Psi 








126,000 110,000 
Oil quench: 1525 to 1625 F 
Temper : 850 to 1050 F 


Also used in cold drawn and stress-relieved (450 to 650 F) condition. 
Sometimes: Cold drawn, oil quenched, tempered, coiled, stress-relieved (450 to 650 F). 








High quality suspension springs for railroads, automobiles, trucks, busses, tractors—usually elliptic but some- 
times helical or torsion bar. Internal combustion engine valve springs. Steam valve springs. 

Helical springs for crushers, presses and reciprocating mechanisms for other machinery. 

Belleville disk springs. 

General purpose, small and medium size springs from either flat or round bars, flat or square wire for a variety 
of applications. 

Springs of larger cross-section, such as locomotive elliptic springs or large helical springs are made of the higher 
carbon compositions. 





SILICON-VANADIUM STEEL 
(VCA Specification 4D) 


























































































































Composition, % 


Mechanical Properties 


Heat Treatment 





Uses 






































Cc Mn | Si Vv 
0.88-0.98 | 0.45-0.65 0.50-0.75 0.15 min 
‘Range of tensile properties: 
Yield Point, Psi | Ten. Str., Psi Elong., % in 2 In. Red. of Area, % | BHN 
175,000-200,000 |  195,000-220,000 | 10-8 30-20 380-444 





This steel possesses free-scaling qualities which are advantageous to surface of bars under the proper conditions. 
Extensive testing has indicated unusually high fatigue strength in torsion and in bending. 





Oil quench: 1580 to 1650 F 
Temper: 850 to 1050 F : 
Also used as cold drawn wire and stress-relieved (450 to 650 F) following the coiling operation (smaller sizes ). 


Large helical springs for trucks of railway cars and locomotives (14 in. to 1}4-in. bar size). 
Smaller springs of cold drawn wire. 








CARBON-VANADIUM STEEL 





Composition, % 





c | Mn Si Vv 





0.65-0.75 0.65-1.05 0.30-0.40 0.05-0.10 





(0.30-0.45 chromium sometimes added, with manganese at lower side of above range. ) 
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Let’s take a 
Closer Look 
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Here are the different kinds of length you can specify for all 
B&W Mechanical Tubing. Remember, as you go down the 
following list, the price generally goes down. 


CUT LENGTH: close plus tolerance on a specified length; 


base price on lengths 10-24 feet . . . cut-lengths over 24’ 
and under 10’ cost more. 


MULTIPLE LENGTH: suitable for cutting into smaller 
pieces of a specified length with negligible loss; up to 314% 
Saving in price. 

SELECTED RANDOM LENGTH: specified minimum and 


maximum; up to 5% saving in price. 


RANDOM LENGTH: no specified minimum or maximum; 
5% saving in price. 





Consider your product, production set-up, material handling, 
and stores facilities. Then fit your length-specification to the 
job, for initial savings and optimum scrap loss. New Bulletin 
TB-335 gives details on length and other descriptive terms, a 
clear understanding of which will simplify and facilitate 
ordering. 











THE BABCOCK & WILCOX TUBE COMPANY 


Executive Offices: Beaver Falls, Pa. 


General Offices & Plants 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


Sales Offices: Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, Ill. © Cleveland 14, Ohio * Denver, Colo. 
Detroit 26, Mich. * Houston 2, Texas * Los Angeles 15, Calif. * New York 16, N.Y. © Philadelphia 2, Pa. 
St. Lovis 1, Mo. °* San Francisco 3, Calif. © Syracuse 2, N. Y. © Toronto, Ontario * Tulsa_3, Okla. 
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NUMBER 211 (Continued) TYPICAL PROPERTIES OF VANADIUM SPRING STEELS@= "p=" 
CARBON-VANADIUM STEEL—(Continued) 
Typical tensile properties (1550 F oil quench plus 900 F air cool): 
Yield Point, Ten. Str., Elong., % Red. of Izod Impact, 
Mechanical Properties Psi Psi in 2 In. Area, 4 Ft=-Lb BHN nt 
186,400 199,400 12.0 | 39.3 15 | 386 
a Oe all 184,400 199,800 11.0 37.7 16 399 
Heat Treatment = i .~ 7 a ; 
y Helical and elliptic springs up to about 1 in. in section, for automobile and railway applications. 
— Small springs for use at moderately elevated temperatures. aa 
CHROMIUM-MOLYBDENUM-VANADIUM STEEL 
(VCA Specification 18A) 
Cc | Mn | Si | Cr | Mo V | 
Composition, % | | 
wy | 0.35-0.40 | 0.400.600 | 0.200.35 |  2.25-2.75 | — 0.40-0.60 0.22-0.30 | 
Range of tensile properties: a 
| ane ems teem 
Yield Point, Ten. Str., | Bong, % Red. of Izod Impact, | 
Psi Psi in 2 In. Area, % Ft=Lb BHN 
| 
Mechanical Properties | 175,000-215,000 180,000—220,000 12-9 | 50-40 21-14 377-446 
Springs of this composition maintain their properties and dimensions at moderately elevated temperatures, The 
prings , y Seve pe y 
are suitable for use above the range in which chromium-vanadium steel springs are applicable. There are appli- 
cations at temperatures as high as 900 F; of course, the range of loading and the frequency of load changes will 
affect the continued performance of this steel at high temperatures. Bem 
Oil quench: 1575 to 1625 F 
Heat Treatment Temper: 900 to 1150 F 
y Coil springs for moderately high temperatures in automotive applications such as special clutch springs, valve 
wm springs, etc.; also as locomotive piston rod packing springs and by-pass valve springs. 
CHROMIUM-TUNGSTEN-VANADIUM STEEL 
Composition, F% | | 
| 0.400.65 | 0.20-0.35 0.20-0.35 | 1.00-2.00 1.50-2.50 0.20-0.40 
Mechanical Peapestios caper ety at elevated temperatures. 
| Oilquench:1600t01650F ss 
Heat Treatment Temper: 850 to 1150 F 
Uses For springs which are exposed to elevated temperatures during service. —— 
SILICON-MOLYBDENUM-VANADIUM STEEL 
Cc | Mn | Si Mo Vv 
Composition, % a | 
__ 0.55-0.65 | 0.80-1.10 | 1.80-2.10 0.45-0.60 0.30-0.40 
, Resistance to softening at elevated temperatures. 
Mechanical Properties High creep resistance. rane 
Oil quench: 1600 to 1625 F 
neat Treatment Temper: 850 to 1150 F 
Uses For springs which are exposed to elevated temperatures during service. 
MANGANESE-SILICON-MOLYBDENUM-VANADIUM STEEL 
Cc Mn Si | Mo Vv * 
Composition, % | aeenamend 
: 0.50-0.60 1.00-1.25 1.80-2.10 | 1.20-1.40 0.30-0.40 * 
Mechanical Properties Trepewe i ent at elevated temperatures. 
H Oil quench: 1625 to 1650 F 
ont Treaenaee Temper: 850 to 1150 F 
Uses For springs which are exposed to elevated temperatures during service. eaeEe 
Adapted from data supplied by Vanadium Corp. of America. 
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Case History 





This transparent cover for an Air Force wrist 
compass could have been a headache to its molder. 
Specifications required optical clarity, outdoor 
durability, resistance to heat and impact, and 
molding to precision tolerances. The selection of 
Piexicuas V-100 for the job was a logical solution 
to this combination of problems. 


PLEXIGLAS acrylic plastic molding powders can 
solve your problems, too. Their excellent flow 
characteristics permit satisfactory molding over 
a wide range of temperatures and pressures. 


A steadily increasing percentage of PLEXIGLAS production, 
now at record levels, is required for the defense mobilization 
program. The supply ovailable for civilian applications is limited. 


PLEXIGLAS is a trode-mork, Reg. U.S. Pat. Off. and in principal foreign 
countries. 
Canadian Distributor: —Crystal Gloss & Plastics, Lid. 

54 Duke Street, Toronto, Ontario, Canada 





From small parts to large sections molders report 
good production rates. 


PLEXIGLAS V-100 is only one of the Rohm & Haas 
“Vv”, “VM”, and “VS” formulations now going 
into defense applications. Headlight lenses for 
amphibious military vehicles, blackout lenses, 
transparent containers for medical supplies, bar- 
racks windows, aircraft radio antenna housings, 
are being molded of PLExicLas Molding Powders. 

‘ell be glad to send you full details of these 
acrylic plastic powders. 


CHEMICALS FRI FOR INDUSTRY 


ROHM ¢ HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 
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New Materials and Equipment 


Self-Lubricated Bushings and 
Bearings 


A new line of graphited oil-less bronze 
bearings and bushings have been intro- 
duced by Bronze Bearings, Inc., Cranford, 
N. J. 

Designated Gopi, the mew parts are 
claimed to possess the following advan- 
tages: 

1. No lubrication during the life of the 
bearing is required. 

2. Only pure graphite is used with a 
specially developed and tenacious binder. 

3. The graphite composition is applied 
under pressure by hydraulic or other ade- 
quate means, then baked at high tempera- 
ture for permanence. 

4. They are impregnated in such a 
manner as to secure complete surface 


PURE CAST 


BRONZE, PRESSURE 


IMPREGNATED 
GRAPHITED IMPREGNATED WITH REFINED 
ENOS FOR THRUST GRAPHITE 
LUBRICATION 


Here is illustrated the manner of im- 
pregnating pure bronze bearings with 
highly refined graphite. 
overage, giving the working effect of a 

etal saturated with lubricant. 

According to the manufacturer, these 
bearings, thrust-washers and bushings are 
Yidely adaptable and can be made in al- 
lost any size. They can be installed in 
emote and inaccessible locations: where 
fluid lubricants would contaminate work 
n process; where temperatures would oxi- 
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dize oil; where oil films would rupture 
under many static loads; where bearings 
are immersed in liquids; or where ma- 
chines must be made as immune as pos- 
sible to carelessness and neglect. 





Graphite Ground Anode 


Recently announced by National Carbon 
Co., a division of Union Carbide and Car- 
bon Corp., 30 E. 42nd St., New York 17, 
the new size 3- by 60-in. graphite ground 
anode is said to provide longer life because 
of more pounds of graphite per unit of 
exposed surface. 

Recommended for the cathodic protec- 
tion of pipe lines, tank farms, refinery 
equipment, ships, electric sub-stations and 
all sorts of underground and underwater 
metal structures, the anode is claimed to 
be rugged enough to withstand normal 
installation bumps without damage. 

Furnished complete with 36-in. long 
insulated No. 8 weatherproof cables, the 
anodes permit ground installation savings 
by their shorter lengths, which require less 
holes to be bored. 
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Insulated Wire and Cables 


Tensolite Insulated Wire Co., Inc., 
Tarrytown, N. Y., has announced the pro- 
duction of new tensulated miniature 
wires, each consisting of four strands of 
No. 40 copper wire so that 1400 strands 
occupy an area of 4 by % in. 

This new degree of miniaturization was 
made possible by tensulation, a new pro- 


These wires are so small that 350 of them 
are said to be able to pass through half a 
paper clip. 
cess which is said to make it practical to 
provide low voltage hookup wires, shielded 
lead wires and small flexible cables that 

are made to fit individual needs. 

Production of tensulated conductors is 
devoted principally to the lighter and more 
flexible stranded conductors composed of 
tinsel or finer gage wires. 


High Strength Aluminum Alloy 


A new aluminum alloy, which is said 
to be 10% stronger than the highest 
strength aluminum alloy now in use, has 
been developed by the Aluminum Co. of 
America, 801 Gulf Building, Pittsburgh 
19. 

Presently being made available to plane 
builders and controlled production use, 
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XA78S is expected to permit lighter air- 
frame construction since less metal will be 
needed to meet every structural strength. 

This particular metallurgical advance- 
ment, the result of several years of re- 
search, was accomplished by modifying 
the same alloy constituents that were com- 
bined to produce Alloy 75S, which was 
designed to meet aircraft needs in 1944. 
Although the main alloy composition is 
the same for both 75S and XA78S in that 
they are of the aluminum-zinc-copper-mag- 
nesium family, XA78S is claimed to be 
approximately 10% higher in tensile and 
yield strengths with the same elongation 
and fatigue properties. Limited tests indi- 
cate, however, that the increase in mechan- 
ical properties will involve some sacrifice 
in workability. 

For the present, the manufacturer states 
that the new alloy will be confined to the 
production of sheet and plate—in both 
bare and alclad forms—and extrusions. 


High Permeability Ceramic 


D. M. Steward Manufacturing Co., 
Chattanooga, has announced the produc- 
tion of Lavite Ferrites, a compound of a 
complex crystalline structure formed by 
special treatment of selected metallic 
oxides. 

According to the manufacturer, these 
ferrites combine high permeability and low 
electrical losses, permitting the reduction 
of both size and weight of components in 
electrical circuits; and because of their 
unusual variation in composition, appli- 
cation possibilities are unlimited. It is 
said to be possible to obtain such specific 
electrical properties as high saturation, 
higher permeabilities, higher Q and FM 
frequencies, low temperature coefficient of 





ee 


These ferrites can be used in IF trans- 
formers for TV and frequency modulation. 
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permeability, and replacement of conven- 
tional magnetic materials at power fre- 
quencies. 

Recommended uses for the ferrites are 
in television circuits (horizontal output 
transformer cores, permeability tuning 
cores and deflection yokes), antenna cores 
for radio receivers, toroidal coil cores, 
electronic computers, high frequency fer- 
rites with printed circuits 1-200 mc and 
high saturation ferrites (5000 gauss). 


Electrical Steel 


A new, thin electirical steel, said to have 
excellent workability, designed for use in 
wound-type transformers and _ reactors 
which operate at 400 cycles, has been 
developed by Armco Steel Corp., Middle- 
town, Ohio. 

Tran-Cor T-O-S is an iron-silicon alloy 
with a high degree of orientation obtained 
by special processing and test-selection for 
high permeability requirements. It can be 
operated at very high inductions, 20% 
higher than any nickel-iron alloy. 

According to the manufacturer, the new 
steel not only has a marked advantage in 
the low exciting current required at induc- 
tions over 16 kilogausses, but also a low 
core loss. Its minimum permeability at 18 
kilogausses is 1800. Other properties are: 
a density of 7.65 grams per cu cm, a vol- 
ume resistivity of 47 mjicrohm-cm, and a 
lamination factor of 95% solid. 

Supplied only in 4-mil thicknesses and 
in 12¥%-in. wide coils, the new steel is 
surface treated on both sides by a special 
chemical and thermal processing to insure 
low interlaminar energy losses. 


Cylinder-Finish Tubing 


Especially suited for use as hydraulic 
cylinders, shock absorbers and other appli- 
cations where pressure is to be converted 
into mechanical movement, the new line 
of tubing offered by Tube Reducing Corp., 
Wallington, N. J., is available in bores 
ranging from 114 to 6 in., depending on 
wall thickness. 

Because compression sizing cold-works 
the metal, the new tubing is said to have 
better mechanical properties than _hot- 
rolled or cold-drawn standard varieties. 
Mechanical properties of the original tub- 









For use with metal piston rings, this 
cylinder-finish tubing requires no boring, 
but only a slight honing operation. 


ing are greatly improved, according to the 
manufacturer, the exact extent depending 
upon the steel analysis and the amount of 
cold working required in sizing. 

Surfaces of the tubing are claimed to be 
so smooth that they need no machining 
for use with leather or other soft packing, 
such as is used for cup pistons. 


Coatings & Finishes 





lron Core Dyes 


G. A. & F. Carbonyl Iron Powders, New 
York, has announced the successful devel- 
opment of a group of dyestuffs that can be 
incorporated with the Carbonyl iron 
powder in core production to identify 
various types of cores for special uses. The 
new dyes are expected to eliminate the 
time-consuming marking of cores by en- 
graving, embossing or paint, and are ex- 
pected to reduce the hazard of errors in 
core selection. 

According to the manufacturer, the new 
core dyes are stable under humidity, temp- 
erature, and a wide range of molding 
pressures; and they show their colors in 
all shapes and over long periods of time. 

It is not claimed, however, that the 
dyes will increase magnetic permeability. 
Less iron means less permeability, but the 
percentage of the strong dyes is very small 
and the small reduction of permeability is 
offset by the sure identification of cores, 
saving time, and the simplification of 
assembly procedure in the production of 
electronic equipment. 


Rust Inhibitors 


A new oil-soluble rust inhibitor, L-1673, 
which is said to protect metals from cor- 
rosion 10 to 15 times longer than previous 


MATERIALS & METHODS 
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Ray ALLOY STEELS 


Conservation is possible — without sacrifice 
with use of N-A-X ALLOY STEELS 


With the demand for greatly increased quantities of the critical 
and strategic Stainless Steels used in Jet Engines intensified 
by the acceleration of the building program, the Air Force 
requested the producers of these engines to seek suitable 
material with less critical alloy content to replace the Stainless 
Steel for certain moderate temperature application in these 
aircraft gas turbines. 


The steel selected had to be of low-alloy content with high 
strength and good welding characteristics. Ordinary low carbon 
steel did not meet the requirements because of its low tensile 
properties and the fact that it could not be satisfactorily welded 
by the inert are process, which is widely used in aircraft gas 
turbine manufacture. 


The data available from tests made on several weldable low- 
alloy, high-strength steels indicated that N-A-X ALLOY STEEL 
was the most satisfactory of the group — its selection followed. 
Unlike other possible substitutes, N-A-X ALLOY STEEL has good 
low temperature impact values, maintains its higher strength 
and is not subject to temper brittleness in the wide operating 
temperature range required of the steel for this purpose — from 


a low of —70°F. to +800°F. 


The use of N-A-X ALLOY STEEL for this application has cut the 
amount of Stainless Steel required in half. This is of consid- 
erable importance to the Air Force. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Michigan 


NATIONAL STEEL willy CORPORATION 





























Try a Welded Wire Assembly! 


This Titchener-made tray for an ice 
cube machine replaces a stainless 
sheet steel piece. Advantages: A 
better product. Water now drains 
through — no longer overflows as it 
did with original stamping. Lower 
cost. Tooling was negligible, com- 
pared to expensive die required for 
the stamping. Immediate avail- 
ability. 


Want Fast, Expert Production? 


~ 





Wire and Strip Assemblies— 
On Time! 


Mass production of complicated de- 
signs is a Titchener specialty. This 
heating element rack requires 49 
punched holes, 23 bends in heavy 
wire, 12 bends in strip steel and 22 
spot welds — all punched, formed, 
assembled, welded in surprisingly 
fast time . . . and at minimum cost. 






Change to 
a Wire Form! 


There’s an in- 
creasing trend toward 

substitution of wire and wire- 
strip assemblies for castings, forg- 
ings and machined parts. This solder 
pot holder is an example. Stronger 
and lighter than a casting of like 
size, it is safe, unbreakable, far less 
costly. 


Need Help on Sub-Contracts? 





Come to Wire Goods 


Headquarters! 


For 65 years and through two World 
Wars, Titchener has worked closely 
with prime contractors in meeting 
government specifications on such 
parts as this ammunition box handle. 
Our experience with every conceiv- 
able type of wire and strip part can 
lick just about any problem you 
bring us. 


TELL IT TO TITCHENER! 


lf your problem involves wire forms, welded-wire assemblies or wire-and-strip- 
steel items — Tell it to Titchener. Titchener offers you . . . 


1— Design Assistance 
2— Sample Making 
3—Tool & Jig Making 


4— High Volume Production 
5 — Plating & Finishing 
6— Prompt Delivery 


Send us your prints — or describe your requirements in a letter. No charge for 


our suggestions. 


E.H. TITCHENER & CO. 


104 Clinton St. 
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formulations, has been introduced by Alo x 
Corp., 3928 Buffalo Ave., Niagara Falls 

Excellent salt spray and humidity cabi- 
net life are claimed to be experienced with 
oils containing the new additive, and its 
oil blends have an advantage over hard, 
dry corrosion preventive films since they 
are far more easily removed. 

Polar compounds contained in the in- 
hibitor are said to adhere tenaciously to 
metal surfaces, bonding the oil to the sur- 
face to form a dense barrier to corrosion 
by moisture, salt water and corrosive gases. 


Chromium-Type Finishes 


United Chromium, Inc., 100 E. 42nd 
St., New York 17, has announced a new 
line of finishes which do not require use 
of either copper or nickel. 

Unichrome Clear Dip and Unichrome 
Baking Synthetic B-115 provide a finish 
similar to that of chromium plate and are 
said to offer protection against the rusting 
of zinc. In the process, the part is zinc 
plated to a thickness of 0.0002 to 0.0005 
in., depending upon the application. It is 
then treated with the clear dip, dried and 
given a spray of Clear Baking Synthetic 
B-115. 

Unichrome Dip Compounds 1060 and 
1070 are also offered by United Chromium 
to produce corrosion resistant, chromate 
type conversion coatings that are black or 
olive drab in color. These compounds are 
claimed to yield lustrous finishes that meet 
the corrosion resistance requirement of 
most specifications for chromate-type con- 
version coatings on zinc. Finishes are 
produced on a metal conserving deposit of 
0.0002 to 0.0005 in. of zinc, and the 
process is a simple dipping one, carried on 
at room temperature. In addition to these 
compounds, others are available for pro- 
ducing clear finishes on zinc plate and also 
yellow iridescent coatings on zinc plate or 
zinc die castings. 


Bronze Lacquer Finishes 


A new line of metallic bronze lacque' 
finishes which will be offered only to 
industrial trade has been announced > 
National Lacquer and Paint Co., In 
7415-39 S. Green St., Chicago 21. 

Fifteen colors, which include various 
shades of old English, Antique, Statuary 
Gold, Copper, Brass, etc., are all designed 
to simulate closely the appearance 0! 
plated metal. 

Formulation of these lacquers is said t0 
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TRY TRENTWELD 


Stock lines in food, paper, and chemical plants; heat exchanger units 
in processing industries; cooling coils in breweries, beverage industry, 
dairies and dairy equipment . . . throughout all industry, wherever there’s 
a stainless or high alloy tubing application, there you'll find TRENTWELD. 
























And it’s to be expected! TRENTWELD is made in a tube mill by tube 
engineers who roll and weld stainless and high alloy tubing exclusively. 
Then too, TRENTWELD is available in a full range of sizes — 14” to 36” 
in diameter. This coupled with Trent’s convenient mid-continent location 
means prompt delivery of what you want... when you want it. If yours is 
a stainless or high alloy tubing requirement: Call on us. TRENT TUBE 
Company, Subsidiary of Crucible Steel Company of America. General 
offices and plant: East Troy, Wisconsin; Sales offices in principal cities. 


RENTWEL 


a STAINLESS STEEL TUBING 
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An Important Material for Designers 





—and only GLASS 
provides all of these 
valuable properties: 





HEAT RESISTANCE 





COLORFUL BEAUTY 





HIGH STRENGTH 





LOW COST 





HARD, SMOOTH SURFACE 





PROOF AGAINST MOISTURE 





SANITARY, EASY TO CLEAN 
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WON’T ROT, RUST, WARP, STAIN 


All of these properties you can translate into 
effective sales points, for they give greater 
beauty and utility to products employing glass. 

Kopp specializes in the design and manufac- 
ture of glass components, precision-made to 
customers’ specifications. We will be glad to 
discuss with you, the possibility of using Kopp 
glass in your products. 


op 
eS ee 
KOPP GLASS, Inc. 


SWISSVALE, PA. 
i ES aE 








New Materials 


and Equipment 





represent radical departure from earlier 
thinking. No dyes or bronze powders are 
used. Particle size is controlled by rigid 
selection of raw materials to give maxi- 
rum luster and reflectivity, and complete 
dispersion of pigments is obtained through 
special processes. 

An unusual feature claimed for the new 
finish is that casting of shadows has been 
totally eliminated. Color and reflectivity 
are always the same when viewed from 
any angle. The products are also said to 
be non-caking, non-jelling and relatively 
free from settling out difficulties. All 
colors are warranted to be light-fast and 
non-fading. 


Prepolymerized Furan Coating 


A new B resin, a furan base coating, 
which is said to be superior in corrosion 
resistance to any other type of brush-on- 
coating, has been announced by Carboline 
Co., 7603 Forsyth Blvd., St. Louis 5. 

Advantages claimed for the new coating 
are: 

1. It possesses flexibility without the 
use of a plasticizer; therefore embrittle- 
ment cannot occur as a result of the leach- 
ing out of a plasticizer. 

2. It possesses a finely fused film as the 
result of polymerization. 

3. B resin possesses the resistance of 
furan materials to mnonoxidizing acids, 
solvents and alkalis, as well as resistance 
to oxidizing acids and bleaches. 

The coating is applied by brush directly 
from the can. For application on steel, 
one coat of B resin primer, followed by 
three to seven coats of the finish, is recom- 
mended. No primer is required for use on 
wood, carbon, glass or Hycar rubber. 


Heating, Heat Treatment 





Induction Forge Heater 


Featuring speed and flexibility, the new 
Ajax-Northrup induction forge heating 
equipment, offered by Ajax Electrothert 
Corp., Trenton 5, N. J., is said to auto- 
matically heat a wide range of billet sizes 
and shapes to a variety of pre-selected 
heating patterns. 

Three pieces, each with a power range 
of from 50 to 1500 kw, 400/800-v, and 
3000 cycles, are now in use heating steel 


MATERIALS & METHODS 
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Figure it every way—in time, tooling 
costs, manpower need—there’s a lot 
you may save by talking things over 
with a custom molder of Durez plastics. 

Your molder can often see an op- 
portunity to use plastics that is not 
apparent on the surface. Representing 
a mature industry, he is equipped to 
take hold on jobs involving plastics 
alone or in conjunction with other ma- 
terials, and carry them through to 


— — 


Our monthly “‘Durez Plastics News” will 

keep you informed on industry’s uses of 

Durez. Ask us to send a copy regularly. - 

Durez Plastics & Chemicals, Inc., 1407 
_ Walk Road, North Tonawanda, N. Y. 


JULY, 1951 





from blueprint to sales 
.--by calling on your plastics molder’s know-how 


completion with time-saving dispatch. 

Accustomed to serving leading man- 
ufacturers in many fields, molders 
maintain highly competent design, en- 
gineering and production stafts. They 
hasten to adopt the newest in equip- 
ment and methods in the interest of 
low delivered cost. 

Perhaps most valuable of all is the 
knowledge of plastic materials your 
molder uses in interpreting your needs. 


RESINS 





PHENOLIC 


You may telescope the distance 





When resistance to heat, moisture, or 
chemicals is required, plus impact 
strength, unusual electrical properties, 
and high surface lustre, he recognizes 
the advantages of Durez phenolics. 
Because he knows them well, he can 
specify the one that best fits the job. 
All the assistance the Durez staff can 
lend you and your molder in further- 
ing your product plans will be given 
gladly. Offices in leading cities. 









MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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STACKPOL 








Vv Lower 
losses 

v Higher 
efficiency 


Vv Lower operating 
temperatures 


\ Lighter weight... smaller sizes — 


Vv Less corona effect 


V Higher 
permeability 





FIXED RESI 
IRON CORES e 
and SLIDE SWIT 
FORMS e« GA "GIMMIC 













IVISION 
, St. Marys, Pa. 


RESISTORS 
CORES 
MOLDED COIL 
APACITORS, etc. 
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bar stock for automotive forgings. Billet 
sizes from 1 to 4 in. can be handled and 
are heated to 2250 F at a maximum rate 
of 7500 to 8500 lb per hr. 

An important feature of the equipment 
is that it has space for eight heating sta- 
tions with some 30 interchangeable heating 





This new induction forge heating equip 
ment has space for eight heating station 
with 30 interchangeable heating units. 


units to accommodate the different sizes 
of bars. Each station is said to have its 
own transformer, capacitators, push but- 
tons, signal lights, automatic timers and 
protective relays; yet they can be arranged 
to work together in a wide variety of com- 
binations to feed uniformly heated billets 
to the forge at a rate timed for maximum 
production. 


Bright Heat Treating Unit 


A fully automatic and controlled atmos- 
phere unit for bright production heat treat- 
ing rated at 600 Ib per hr has been an- 
nounced by Ipsen Industries, Inc., 715 S. 
Main St., Rockford, IIl. 

Especially designed for bright carbur- 
izing and carbonitriding, the standard T- 
600 is also said to handle straight heat 
treating or annealing operations. 

Consisting of two independently con- 
trolled heating zones sealed to a combina- 
tion cooling chamber and quench tank, the 





This bright heat treating unit is designed 
for bright carburizing and carbonitriding. 


MATERIALS & METHODS 
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NISHING SYSTEM 





BRIGHT Fi 





LIKE CHROME! 


Leading manufacturers approve zinc plate 


and (UTE TELD Bright 


to replace conventional chrome plating 
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* Tell y ght finishin FR 
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REPRESENTATIVES IN PRINCIPAL INDUSTRIAL CITIES; West Coast: L. H. BUTCHER COMPANY 


Manufacturers of iridite Finishes 
for Corresion Resistance and Paint Sysioms on Non-Ferrovs Metals; ARP Piating Chemicals. 
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unit is claimed to automatically load, 
transfer and quench the work. 

Other features include a furnace, which 
is either gas or electric; and a water 
jacketed chamber with automatic tempera- 
ture control. The quench tank has built-in 
oil heating and cooling coils, also with 
automatic temperature control and, when 
insulated, can be used for Mar-tempering. 


Cleaning & Finishing 





Portable Polishing Head 


A new portable brush-backed polishing 
head has been developed by Vonnegut 
Moulder Corp., 1819 Madison Ave., In- 
dianapolis 25. 

Consisting of two principal parts—an 
outer shell or drum, holding 16 replaceable 
brushes and a center spool on which are 
coiled 16 strips of abrasive cloth—the port- 





This polishing head has the ability to 
follow irregular surfaces instead of re- 
shaping them. 


able head is said to be ideal for finishing 
operations on all classes of shaped surfaces. 
Since an entirely different set of results 
may be obtained with the same head by 
changing the grade and grit of abrasive 
strips used, its applications are broad. The 
more common uses are: sanding wood 
plastics, ceramics, leather; sanding stain 
primer and filler coats; removing bubbles 
and other defects from paint and enamel 
finish coats; feathering-out operations; re 
moving rust, scale and for clean-up oper- 
ations; polishing out die marks on formed 
metal parts; smoothing die castings. 
Also, when size and shape permit, the 
head is claimed to be suitable for remov- 
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LEPEL offer a Hew 


| Unit illustrated brazing 
icarbide tips to cutting 
tools. Shanks up to 11” 
square can be satisfac- 
torily brazed. 


Pee eee team DOES ALL 
Conveniently operated THESE JOBS 


rola ol -tilaammelanielel(- 


no mounting necessary Faster, Better 
and Cheaper 
e ECONOMICAL BRAZING, SOLDERING 


OPERATI ON HARDENING, ANNEALING 
No special power instana DRAWING AND 
iTelamacteliacte Jperates on MELTING 


110 volts. 60 or 50 cycle 


line at unity power factor 


e FULLY GUARANTEED 


@iiieldelaii-i=te, dolameeolalilaleiels 


cycle and stated perftormanc: 


e LOW COST $970°° 


Complete unit with line 
raelalal-iediolammelalemmioclelemael) 


WILL HEAT TO 1500 F. 


eel rod } e >| 


ow MER lolaiela 


ypprox. | second 
V4 3 second: 
hala ' 15 seconds 
B. 60 seconds 
Will melt 4 ounces of brass or stee! in 4 minutes 
Equally well suited for heating of non-ferrous metal 


Lepel 


HIGH FREQUENCY HEATING UNITS 


LEPEL HIGH FREQUENCY LABORATORIES, Inc., 39 West 60th Street, New York 23, N. Y, 


WRITE FOR LEPEL CATALOG MM-7 
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POWDERMET PARTS 


=~ hy 
> +s, 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, / Jp 
decrease the burden on over loaded equipment in 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how 
‘Powdered Metal In Your Production Picture”’ 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION Of. 


9335 West Belmont Avenue, Franklin Park, Illinois 


PMAYP 


*Trade Mark 
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ing burrs and polishing surfaces of the 
dies and molds which are used for mak- 
ing such parts; polishing all kinds of 
ferrous and nonferrous surfaces in prepa- 
ration for buffing operations; etc. 


f V es All Shapes and Sizes of 
: STEEL TUBING 











Compact Tumbling Barrels 


Made in both constant and variable 
speeds by D. J]. Murray Manufacturing 
Co., Wausau, Wis., the new Murco tum- 
bling barrels are said to have both motor 
and operating mechanism totally enclosed. 
The only exposed parts are the controls 
and magnetic reversing starter, making 
them completely safe in operation. 


The 714-hp constant speed model oper- 
ates at 25 rpm, while the variable speed 
74 hp is said to have speeds from 8 rpm 
slow speed to 25 rpm high speed, with 
an infinite range of speeds in between to 
meet operating conditions. Speed changes 
can be made while the barrel is in motion 
and require no changes of belts or pulleys. 
A foot operated hydraulic brake at floor 
level stops the barrel in any position, fa- 
cilitating loading and unloading and pre- 
venting accidental dumping of loads. 

Murco tumbling barrels are also avail- 


able in 5- and 3-hp constant and variable 
speed models. 






siz 
y ante the ran 


* Please Consul = indicated ton of 
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Electronic Device for Paint 
Spraying 


Ashdee Products, Inc., 18029 Dixie High- 
way, Homewood, IIl., have announced a 
new electronic accessory for paint spray 
units, which, operating on the electrostatic 
attraction principle, greatly reduces over- 
spray and cuts waste to a minimum. 

In operation, a negative charge is estab- 
lished in the paint particles as they leave 
the spray gun. The paint spray containing 
ie the negative charge is then attracted to the 


part to be coated, which is at ground 
THE STANDARD TUBE CO. potential. With this method, spraying 
from a fixed position is said to allow the 


Detroit 28, aang Michigan | paint to reach around corners and covet 
top and bottom with a uniform coating 





ABOVE CHART COVERS j 
ROUND CARBON STEEL Welded Tubing - Fabricated Parts 
TUBING... i | 
@ STANDARDIZE with 
EQUIVALENT SQUARES, 
RECTANGULARS AND 
SPECIAL SHAPES ARE 
ALSO AVAILABLE. 





STANDARD _ 11 Poy, ; 


Coating Machine 


| 
The Norris Gyromat, which is said to 
apply a full coverage coating of from 
0.0008- to 0.025-in. thickness of any coat- 
ing material in one passage at high speed, 
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/ @ Johnstone Foundries, Inc. .......... Grove City, Pennsylvania 





@ Kanawha Manufacturing Co. ......... Charleston, West Virginia 
@ American Brake Shoe Co. ............ Mahwah, New Jersey ee Los Angeles, California 
@ The American Laundry MachineryCo. ...... . Rochester, New York @E.Longltd. . 2.1... . ee eee ee ee ees Orillia, Ontario 
Pe eee ee lee Detroit, Michigan ee eee Gu, AOR RS Vetere ag Hamilton, Ontario 
I St. Louis, Missouri @ The Henry PerkinsCo........... Bridgewater, Massachusetts 
Barnett Foundry & MachineCo.......... Irvington, New Jersey | © Pohlman Foundry Co., Inc... ......2.64- Buffalo, New York 
© E; ee eee bets. co om. Hastings, Mich. and Canton, 0. @ Rosedale Foundry & MachineCo. ....... Pittsburgh, Pennsylvania 
D Builders Iron Foundry ............ Providence, Rhode Island | © Ross-Meehan Foundries ..........-. Chattanooga, Tennessee 
CCE. am. ie Birmingham, Alabama pS eae eee Dover, Ohio 
Crawtord & Doherty FoundryCo. .......... Portland, Oregon © Standard Foundry Co. ........... Worcester, Massachusetts 
The Cooper-Bessemer Corp. . . . . Mt. Vernon, Ohio and Grove City, Pa. ® The Stearns-Roger Manufacturing Co. ........ Denver, Colorado 
Empire Pattern & FoundryCo. ........... Tulsa, Oklahoma § @ Traylor Engineering & Mfg.Co......... Allentown, Pennsylvania 
Farrel-Birmingham Co.,Inc. ........... Ansonia, Connecticut  ©Valley Iron Works, Inc... 2... 2. eee eee St. Paul, Minnesota 
Florence Pipe Foundry & MachineCo. ..... . Florence, New Jersey | @VulcanFoundryCo. .......-.-++ees Oakland, California 
Fulton Foundry & Machine Co., Inc... ........ Cleveland, Ohio § © Warren Foundry & Pipe Corporation... ... Phillipsburg, New Jersey 
General Foundry & Manufacturing Co... ....... Flint, Michigan 
ee eh Eo Peer ae ee Chicago, Illinois 
The Hamilton Foundry & Machine Co. .......2.~. Hamilton, Ohio 
Hardinge Company, Inc. .........2.2.2-. New York, New York we be E> al A Fa b T ea " 
Hardinge Manufacturing Co. .........2-- York, Pennsylvania | 


“This advertisement sponsored by foundries listed above.’ 


New Rochelle, N., Ya 
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Blast Cleaning Unit 
is PORTABLE! 













Ideal for 
maintenance 
and many 
other jobs, 
including re- 
moval of rust, 
dirt, scale,etc. 
Economically 
cleans 
large ob- 
jects like 
tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 


portable, from...... $170.00 and up 


STOP DUST 
at the SOURCE! 


Pangborn indus- 
trial type Unit 
Dust Collectors 

trap dust at 
source. Machine 
wear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
lusses. Models from 


$286.00 and up 





_PANGBORN 





| 
| 


Hydro-Finish 
SPEEDS POLISHING! 


Removes scale, and 
directional grind- 
ing lines... 
prepares sur- 
faces for plating 
and holds toler- 
ances to .0001”! 
Liquid blast 
reduces costly 
hand cleaning 
and finishing 








of molds, dies, 
tools, etc. 


Models from 


$1295.00 and up 


COMPACT Blast Cabinet 
for SMALL WORK! 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” 
x 36” in size. 
Cleans metal 
parts, removes 
rust, scale, grime, 
dirt, paint, etc., 
in a few seconds. 
Saves money all 


year ’round. Models from $315.00 up 








Look to Pangborn for the latest developments in Blast Cleaning and Dust Control Equipment 





MAIL 
COUPON 


FOR DETAILS 








j Check for more PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. 
i howe Gentlemen: Please send me more information on the equipment : 
| ast Cleaning I've checked at the left. p 
! Cabinets 
| Blast Cleaning a 2 eee TeTYETT Lk ee ee eee ! 
: ' Machines 
j | Unit Dust Company CROCHET EEE eEE HEHEHE HEHE EEE EOE EES & 
Pe Collectors on ng ET TEE OO PEE OVE LUEETE TCT TET 5 
; TH) Hydro-Pintte fin, AGM OM resrerreercererccreescccerceeceeeseesenvence : 
Cabinets ilieun cs hav oeneees ebb caae Zone... .State........+6. eee 


es ee ee ee es es es es on 
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is now offered by The Gyromat Corp. 
P.O. Box 600, Fairfield, Conn. 

In operation, high-speed rotors atomize 
and direct the paint to the work being 
passed through the rotating bowl. Excess 
material (overspray) is caught by the 
unit's rotating inner bowl and returned to 





This new coating machine applies a full 
coverage of coating of from 0.0008- to 
0.025-in. thickness in one passage. 


the annulus in its former fluid state and 
reused, a vapor pressure equilibrium being 
automatically maintained. 

Said to offer great savings in time, 
money and material, the machine's versa- 
tile services include improved coatings for: 
ceramics, delicate electrical relays, elec- 
tronic parts, bulky metal products and 
oddly shaped plastic items. 


Custom-Cut Masks and Stencils 


New custom die cut ‘stencils and masks 
for industrial and consumer finishing 
operations have been announced by Giei- 
cher Manufacturing Corp., 141 Greling- 
huysen Ave., Newark 5. 

Uses for these pressure sensitive parts 
are said to include: 

1. Separating—colors in brush or spray 
painting on automobiles, machinery, toys, 
glass, porcelain, leather, etc. 

2. Sandblasting—patterns on glass and 
soft metals, such as copper, brass, etc 

3. Protecting—highly polished machine 
surfaces and name plates. 

Available mounted on an easily removed 
interliner to insure faster handling, the 
new masks and stencils are claimed to 
eliminate high labor costs found in hand 
operations. 


Cleaning Process 


A new process, which is said to clean 
steel cartridge cases 50% faster than con 
ventional methods, has been announced by 
the B. F. Goodrich Co., Akron, Ohio. 

Known as the B. F. Goodrich-Curraa 
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EED is essential to defense produc- 
bn... and in case after case, Pang- 
brn ROTOBLAST Barrels have 
oved they can clean castings up to 
times faster than conventional 
juipment. Even loading is fast! 
fith Pangborn automatic loading 
juipment, any size ROTOBLAST 
rel (from 31% to 28 cubic feet) 
n be loaded in one minute or less! 


hat’s more, Pangborn ROTO- 
BAST Barrels assure high-quality 
aning. The exclusive “rocking” 
pon of the Barrel exposes all sur- 
mes to the blast stream . . . makes 
me pockets of intricate pieces are 











completely cleaned. And ROTO- 
BLAST Barrels cost less to operate. 
Horsepower requirements average 
87% less, smaller crews are needed 
and automatic abrasive recovery as- 
sures maximum economy. 


FOR FASTER BLAST CLEANING in- 
stall Pangborn ROTOBLAST Bar- 
rels in your cleaning room. Bulletin 
213 gives you full details, specifica- 
tions and actual performance as re- 
ported by users. Write today to: 
PANGBORN CORP., 1700 Pang- 
born Blvd., Hagerstown, Md. 

Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control equipment. 


MECHANIZED LOADING! 





Pangborn ROTOBLAST Barrels 
SPEED DEFENSE PRODUCTION: 


These action photographs 
prove Pangborn ROTO- 
BLAST Barrels are easy fo operate. This 14’ 
ROTOBLAST Barrel is shown in use at the 
Frick Company. It speeds cleaning by re- 
placing four old-style machines and a 
secondary pickling operation. And with this 
machine two men can clean half the entire 


foundry's output--at an annual saving of 
$2540.00 on labor! 


ROTOBLAST... 


SAVES LABOR with push-button 
operation 


SAVES SPACE because machines 
are compact 


SAVES TIME by cleaning more 
loads per day 


SAVES POWER since no com- 
pressor is needed 


SAVES TOOLS because all scale 
is removed 





BLAST CLEANS 
CHEAPER 


with the right equipment for every job 


* Trademark of the Pangborn Corporation 























Engineering, production 


METAL 
OUALIT) 


and economic advan- 

tages obtainable with 
forgings are presented 
in this Reference Book on 
forgings.Writeforacopy. 





et dae 


“A Reference Book on Forgings +9. 


4 Never underestimate the preference 
: of users of your product for the 
. factor of greater safety that is 
yd inherent in forgings. This factor 
of greater safety results from 
toughness and strength, in cor- 
rect proportion, as found only 
in closed die forgings. Consult 

a forging engineer about 
the mechanical properties 
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« required for your product. 
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Oey . 

Please send 60-page booklet entitled ‘‘Metal 
' Quality — How Hot Working Improves 
| Properties of Metal’’, 1949 Edition. 


DROP FORGING 
ASSOCIATION 


e \ 605 HANNA BLDG. + CLEVELAND 15, OHIO 
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automatic spray pickling machine, the new 
system is the defense version for cleaning 
and pickling steel. Switched by re-design 
to production for defense, the process js 
now claimed to be equipped to handle the 
larger sizes of artillery and mortar shell 
cases at a high production rate. 

Development of the new process is ¢s. 
pecially significant at this time, according 
to the manufacturer, because due to the 
critical copper supply most larger calibre 
ammunition produced in this country in 
the future will be made with steel cases 
rather than brass. Equipment needed for 
the process is lined with rubber, which 
withstands the highly corrosive action of 
the pickling acids used. 


Welding & Joining 





Silver Solder 


A new silver solder, which is claimed 
to possess excellent corrosion resistance 
and an unusually narrow plastic range, has 
been announced by All-State Welding 
Alloys Co., Inc., 273 Ferris Ave., White 
Plains, N. Y. 

Originally developed for broad applica 
tion in food handling equipment, the new 
alloy, being cadmium free, will be mor 
available than silver solders and will find 
use in many industrial applications. 


No. 155 Premium Silver Brazing Rod ff 


contains 55% silver, has a low working 
temperature of 1155 F, and develops 3 
tensile strength of 50,000 psi. Available 
in wire, strip and rings, the alloy is for 
torch or furnace application with No. 100 
or 200 Brazaloy flux to copper and copper: 
bearing alloys and with No. 100 to ferrous 
alloys. 


Forming & Machining 





Small Pneumatic Die Grinder 


Designed to solve many precision grin¢ 
ing problems on small dies, castings 4% 
hard to get at spots, the new pneumattt 
die grinder offered by Mall Tool (? 

(Continued on page 135) 


MATERIALS & METHODS 











3479 


by 


wit 








New Materials 
and Equipment 




























7725 §. Chicago Ave., Chicago 19, is 4% 
by 114 in. in size and weighs only 12 oz. 
A choice of lever or button type throttles 
with a special collet guard allows the 





Eight sizes of Erickson precision collets 
we available with this precision grinder. 
perator to hold the tool close to the work, 
mitting fingertip operation with better 
B balance in the tightest working areas, 
while an arbor runout within 0.0015 in. 
is said to allow extremely accurate work 
where pin-point grinding is required. 
features 


Other claimed for the new 
grinder are: 

red fe =Csd«CjW. A rotary vane type air motor, which 
nce is cool running and develops 26,000 rpm. 
has 2. An exhaust, directed away from the 
img perator, where it cleans and cools the 
rite 4 \, rk 

3. A motor silencer that eliminates 
_ § annoying high pitch tones. 
1eW 
Ore 
hind 
Rod : 
ing HM Injection Molding Machine 
s a 
able A new high-speed injection molding 
for machine for the plastics industry has been 
100 announced by the Hydraulic Press Manu- 
per: jacturing Co., Mt. Gilead, Ohio. 


‘ous 


ioc 





ind ‘asticizing capacity of this high-speed 

and ded n molding machine is 60 lb per hr. 

vali Said to cut rejects to less than 1%, this 

A new model, H-P-M 9, offers many new 
featur 


Che hydraulic system is completely 
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* You can drive SOUTHCO 























Rivets just about as fast 

as you can hit with a hammer. 
No special tools are required ; 
there’s nothing to finish off. 
You have a strong permanent 


grip in a split second. 





SOUTHCO 

Drive Rivets 
automatically 
“pull-up” 


WRITE TODAY FOR 
COMPLETE INFORMATION 


SOUTHCO DIV. 


SOUTH CHESTER CORPORATION 


1404 FINANCE BLDG., PHILA. 2, PA. 
OFFICES IN PRINCIPAL CITIES 





with great 
force; elimi- 
nate gaps, 
make tight 
joints, 


UNSURPASSED 
QUALITY 


Combines the operoting economies of 

large continuous furnaces with the 
flexibility of batch-type equipment. Positive, 
directed flow of furnace atmosphere through 
load, combined with the “heat capacitor” 
assures rapid, uniform heating on dense, 
bulk-loaded parts and even on light case 
work. 




















GREATER 
PRODUCTION 


The Dow Furnace has established 
production records in plants through- 

out the country. Forced, uniform quenching 
from atmosphere gives full hardness, reduces 
distortion, eliminates decarburization. One 
man can operate two furnaces with ease, 
producing as much as 1500-Ibs. of light case 
work per hour. 


WIDER 
SUL 


Whether it’s gas cyaniding, gas car- 
burizing, clean hardening or carbon 
restoration work, the Dow Furnace is 
capable of processing a variety of parts 
hoving a wide range of heat treatments. To 
demonstrate the close tolerances of heat 
treatments, send us samples of your own 


>AT LOWER COSTS 


Reductions in direct labor, material handling, 
machining and cleaning costs, coupled with im- 
proved quality, have resulted in savings amortizing 
the original cost of the Dow Furnace in a few 
months. Gas cyanides for % to % the cost of 
liquid cyaniding. 





FIRST 
WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES 


12045 Woodbine Ave. + Detroit 28, Michigan 
KEnwood 2-9100 
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out in the open for easy maintenance and 
service. 

2. The unit can be double stroked fo; 
stuffing 40 to 50% more material into the 
injection chamber for larger shots. 

3. Three adjustable automatic  sloy. 
downs protect mold and mold parts from 
being damaged. 

4, Maximum mold space is 1744 by 2 
in.; daylight opening—27 in.; mold clamp 
stroke—18 in. 

5. The plasticizing chamber is equipped 
with an efficient 2-zone heating systen 
with cast aluminum calrod heating units 
and each zone is controlled with a pyro. 
meter indicating temperature instrument 

6. Plasticizing capacity is 60 lb per hr 

The new machine can be equipped with 
a pre-plasticizing injection unit, whic 
according to the manufacturer, will in 
crease shot capacity to 20 oz of polystyren: 
with plasticizing capacity tripled. 


Band Machine with Hydraulic Work 
Table 


Doall Co., Des Plaines, Ill., has an 
nounced production of a band machine 
said to be fully equipped to handle sawing 


Cutting speeds of this band machine 4 
infinitely variable from 40 to 10,000 {pm 
grinding or filing of heavy metal work 
sections. 

The new Contour-matic, equipped with 
a 36-in. stroke heavy duty hydraulic work 
table, is operated hydraulically by control 
knobs in a central panel on the column 0 
the machine convenient to the operato, 
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Planes... tanks... guns... shells 
al ,.» Shell cases or any one of a thousand and one 
PS other items that must be produced, as long as it can 
‘ct Bi be pressed out of metal, there’s a W-S Press to do the 
” job... and more economically, too. 


yf0- 
ent W-S Medium and Deep Draw Presses do things 
hr. faster. Rejects are virtually eliminated .. . present 
with Sdies and materials can be used . . . one or more draws 
‘ich. (aemay be cut from a progressive operation, thereby 
saving man hours on the job. . . intermediate anneal- 
ming is often reduced or eliminated and total produc- 
rene Bition time cut down. 
Designed for precision work and built for long service, 
these W-S Hydraulic Presses offer further advan- 
ages in set-up, maintenance and tool life. Available 
na large choice of pumping units and controls. It will 
fork bay you to investigate their flexibility. 


Dther W-S Metal Working Presses include those for 
orming, Flanging, Trimming, 

Forging, Coining, Hobbing, Ex- 

sruding, Briquetting, Bending 

hine nd Straightening. 


ying 





5,000 Ton Rubber Pad Forming Press 





HYDRAULIC MACHINERY DIVISION 


WATSON -STULMAN os 


Factory and Main Office: 162 Aldene Rd., Roselle, New Jersey 





ar ted | Branch Office: 228 No. La Salle St., Chicago, Illinois 

fhm atti 

. r ss REPRESENTATIVES Pittsburgh 19, Pa Stanley Berg & Co. 
wo™ ‘ Portland, Ore.....Machinery & Tool Supply Co. 

m i Birmingham 3, Ala.....George M. Meriwether Rochester 12, N. Y Watsén-Stillman Co. 
en Dallas, Tex M & R Sales Co. San Francisco 7, Cal. . Schellenbach Mach. Tool Co. 
wor : 
‘ntrol 1 Denver 2, Colo.....Overgard Machine Tool Co. seattle, Wash... Machinery & Tool Supply Co. 
nn of 7 Indianapolis 20, Ind... W.K.MillhollandMach.Co. Spokane 8, Wash..Machinery & Tool Supply Co. 


ratot, | Los Angeles 11, Cal......... H. M. Royal, Inc. St. Paul 4, Minn... .Anderson Machine Tool Co. 


ops : “a . Manufactured in Canada by—CANADIAN VICKERS, Ltd., Montreal 


‘S “COMPLETELINE” HYDRAULICS... THE SHORTEST DISTANCE FROM PRODUCTION TO PROFITS 





Prost. 


Trade-Mark 


Lite 


Cold-Drawn SHAPES and SHELLS 
made to your specifications by Lendl 


Leaders 

of the Field 
— for Over 

35 Years 





Prest-O-Lire cold-drawn shapes and shells can be quickly and economi- 
cally produced to your most rigid specifications—from 1!4 to 23 inches 
in diameter and up to 50 inches in depth. Our greatly expanded, well- 
equipped plant has every modern manufacturing facility and is manned 
by a thoroughly experienced, highly specialized staff—prime requisites 
of a quality product. 

LINDE engineers will gladly help you solve your production and design 
problems involving cold-drawn shells, cups, ¢ontainers, receivers, pressure 
vessels, formed parts, or other shapes. 


The term ‘‘Prest-O-Lite”’ is a trade-mark of Union Carbide and Carbon Corporation. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 E. 42nd St., New York 17, N. Y. [a Offices in Principal Cities 
in Canada: DOMINION OXYGEN COMPANY, Limited, Toronto 











Linde Air Products Company $-22 
30 East 42nd Street 
New York 17, N. Y. 


Please send complete information about cold-drawn shapes and shells. 


NAME 





COMPANY 








ADDRESS. 
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and the table is said to easily handle work 
weighing up to 1 ton. Its feed rate js 
variable to 18 fpm with rapid return, and 
it slides easily over 28 rollers actuated by 
hydraulic pressure up to 200 lb, psi. Both 
work feed pressure and rate of travel are 
controlled and governed by material ma- 
chinability for protection and conservation 
of the band tool being used. 

Utilizing the newly developed diamond 
and line grinding bands in addition to 
standard Precision and Buttress saw bands 
and abrasive polishing bands up to 1 in. in 
width, as well as file bands of various 
shapes and cuts in Y4-, %-, and Y,-in 
width, and a wide assortment of band tools 
for machining every type of material, the 
unit is also claimed to include the follow- 
ing features: built-in welder for joining 
saw and line grinding bands, job selector 
dials, and combination spray or flood 
coolant system complete with hydraulic 
operation and control. 





Testing & Control 





Rotor Temperature Recorder 


An electronic recorder for accurately 
and quickly measuring temperature of the 
rotor in large electric gecerators has been 
developed by the Brown Instruments Dit 
Minneapolis-Honeywell Regulator Co 
2841 Fourth Ave., S. Minneapolis. 

Designed to provide a better and more 
economical instrument to assist operators 
in avoiding overloads, the Electronik 
furnishes a 12-in. strip chart record which 
can be used as a guide for gradually cool- 
ing a generator. 

Other features of the new recorder at 
said to include: 

1. A range of 0 to 15 degrees C. 

2. A limit error of 1.5 degrees C 

3. A dead zone of 0.3 degrees C. 

4. Pen speed of 1.4 min. full scale 

5. 0.1 to 4.0 ohms range of rotor wit 
ing resistance. 

6. Dielectric test of 1500-v rms 10! 
1 min. 


Metal Analysis Unit 


Developed to make possible a rapid, !o¥ 
cost method of structural analysis of met?! 


MATERIALS & METHODS J 
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PRODUCT DESIGN STUDIES © NO. 26 





This warehouse trailer coupler housing is sub- 
jected to considerable stress and strain in handling 
materials for general factory use. As a weldment, 
it not only used 40 inches of welding, slowing 
down unit production, but lacked eye appeal. 


Conversion to a foundry engineered steel 
casting, through cooperation of manufacturer 
and steel foundry, cut production costs 25%, 
improved trailer performance, and provided a 
streamlined appearance which added “‘saleability” 
to the product. 


STEEL FOUNDERS’ 


920 Midland Building 











*ee k * 


Here is another example of the engineering team- 
work in design and redesign of parts which is 
resulting in greater serviceability and lower costs 
with steel castings. 


This service is offered without cost or obligation. 
It makes available through your foundry 
engineer the full results of the development 
and research program carried on by the Steel 
Founders’ Society of America. 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 
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Heating Safety 











Alnor Type 5200 
Pyrotac excess 
temperature cut-off. 























Protects 


Your Investment 


The Alnor Pyrotac excess temperature cut-off offers you low- 
cost, automatic protection against damage due to excessive 
temperatures . . . safeguards your investment in heating 
equipment and materials in process. 

Simple in operation, the Pyrotac constantly indicates tem- 
perature of the heater equipment and stands ready to sound 
an alarm and/or shut down heater circuits at a pre-set maxi- 
mum safe temperature. It may also be used as the only con- 
trol instrument on a process that requires a complete shut- 
down upon reaching a final temperature. Automatic thermo- 
couple break protection assures safety in the event that 
thermocouples or extension wires should break or burn out. 

Small size, simple wiring makes it easy to install the Pyrotac 
on existing control panels. Available in scale ranges from 
0°-600°F. to 0°-3000°F. and equivalent Centigrade ranges. 

Here is another Alnor quality instrument featuring Alnico 
magnet, double air gap movement... laboratory precision 
and husky construction; yet the price is only... 


$ 3 far lower than for ordinary 


instruments of this type 


Ask your Alnor Representative for complete details or write 
for bulletin that contains full description and wiring diagrams 


that show actual applications. 


Ilinois Testing Laboratories, Inc. 
Room 522, 420 N. La Salle St., Chicago 10, Illinois 


ES PRECISION INSTRUMENTS | 
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New Materials 
and Equipment 


samples and other substances with speed 
and accuracy, the new Metallograph 
offered by F. T. Griswold Manufacturin, 
Co., Wayne, Pa., is said to provide ever 





Lenses used with this Metallograph are 
quickly inserted and removed and need 
no centering. 


facility for examination, study and photo- 
graphic reproduction. 

Extremely compact, occupying a tabk 
space of less than 12 by 12 in., the OPI 
Metallograph features a large assortment 
of objective, ocular and projective lenses 
and controls for fast, positive manipula 
tion of all variables. 


Multi-Station Thermocouple Gage 


An inexpensive vacuum gage in multt- 
station form for coaters, dehydrators, vac 
uum furnaces and other industrial high 
vacuum equipment has been announced 5; 
Distillation Products Industries, a division 
of Eastman Kodak Co., Rochester 4, N. Y 

Designated as the thermocouple gage, 
type TG-09, the unit is available with 2, 
3, 4, 5 or 6 stations, all reading on 4 
single meter. 

According to. the manufacturer, the gag¢ 
is extremely simple to use, requiring only 
that the operator turn it on and read th 
pressure. Range covered is from a few ™ 
crons to one millimeter mercury. Mot 
than half the range of the indicating need 
is devoted to the region below 60 microns 

The multi-station gage and the pte 
ously available single-station gage, lYP* 
TG-02, operate from 115-v, 60-cycle ! ght: 
ing circuits. Also available is a 5! gle: 
station gage, Type TG-08, which operat 
from two flashlight dry cells. 
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THE MOST EFFICIENT HEAT TREATING PRINCIPLE 


00 CARBURIZING e CYANIDE HARDENING 

NEUTRAL HARDENING ©® ANNEALING OR 
HARDENING STAINLESS STEEL © BRAZING ® HARDEN- 
ING HIGHSPEED STEEL © AUSTEMPERING ® MARTEMPER- 
ING @ PROCESS ANNEALING @ CYCLIC ANNEALING 
DRAWING (TEMPERING) @ SOLUTION HEAT TREAT- 
MENT @ DESCALING @® DESANDING ® CLEANING 


In the Ajax Electric Salt Bath, utilizing immersed electrodes, 
all heat is generated within the bath itself—the liquid salt 
Electrodynamic forces produce 
vigorous circulation throughout the bath, in the downward 
motion indicated. This is precisely opposite to the upward 
thermal flow—dependent on a temperature difference in a 
bath—which exists in other salt bath furnaces. Only Ajax 


acting as a ‘resistor’. 


offers electrodynamic circulation! 


RAPID HEATING 
BY CONDUCTION 


The rate of heating depends only on 
the heat conductivity of the work 
itself. Thus, the Ajax Salt Bath Fur- 
nace heats work 4 to 6 times faster 
than a radiation type or forced con- 
vection furnace. 


UNIFORM HEATING 


The liquid salt completely surrounds 
the work and the automatic stirring 
action transmits uniform heat to all 
surfaces simultaneously. No other 
method delivers such heating uni- 
formity—within 5° F. or less at any 
part of the bath, 


ATMOSPHERE PROBLEMS 


he Ajax Electric Salt Bath Furnace 
eliminates al] atmosphere control 
problems. Scaling, oxidation and de- 
carb are avoided, First cost of gas 
generating equipment as well as its 
operating expense are eliminated. 


AUTOMATIC PREHEATING 


Wyren a cold piece of metal is im- 
ersed, a “cocoon” of frozen salt 
forms around it instantly. This layer 
serves as a temporary insulator, pre- 
venting temperature shock and too 
sudden heating. The frozen salt melts 
in a minute or less and the work then 
heats rapidly to bath temperature. 










72 pages of factual heat treating data! 





Write for Catalog 116 on your company stationery. 


X ELECTRIC 


AJAX ELECTRIC COMPANY, INC. 







BUOYANCY THAT 
MINIMIZES DISTORTION 


Although the work sinks readily into 
the liquid salt, the bath nevertheless 
supports it to a marked degree. In 
effect, the work weighs appreciably 
less when immersed and this tends 
to prevent distortion and warpage. 


1 LB. IN AIR 














SLAIN SALT BATH 


MORE PRODUCTION 
IN LESS FLOOR SPACE 


Because an Ajax furnace heats work 
so much faster—and because it elim- 
inates the need for atmosphere gen- 
erators and similar bulky auxiliary 
equipment, a proportionately smaller 
amount of floor space is required to 
handle a given volume of work. 


SELECTIVE HEATING 


Because of its rapid heating rate, 
only that portion of the work im- 
mersed in the bath is heated. Just 
dip and treat any desired portion of 
any metal part or assembly. 


NO SKILLED LABOR 


Operation is so entirely automatic, 
so closely controlled by the Ajax fur- 
nace itself, that even an unskilled 
operator can handle full production. 





SALT 
BATH 


FURNACES 


$06 Frankford Ave., Philadelphia 23, Pa. 


The World’s Largest Manufacturer of Electric Heat Treating Furnaces Exclusively 
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PLATES 
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STAINLESS STEEL 


ing crit 


ically needed stainless steel plates to 


G. O. Carlson, Inc. is supply 


chemical industry standards of quality ... and many of them are pattern 





G. 0. CARLSON, Inc. 


by 


cut to specifications like the segment illustrated. Our experience in laying 





out patterns for the best use of material, 
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ime-saving cutt 
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‘CARLSON. inc. 


a 


STAINLESS STEEL 1S OUR ONLY BUSINESS ... AND WE KNOW IT. 


, Pa. 


Stainless Steels Exclusively 


200 Marshalton Road, 
PLATES ¢ FORGINGS ¢ BILLETS « BARS « SHEETS (No. 1 Finish) 





Warehouse distributers in principal cities 











News Digest 


High Strength Aluminum Alloy 





— 


{continued from page 13) 


forces, and the aircraft industry, the 
alloy — temporarily designated 
“XA78S"—is being made available 
to plane builders for experimenta| 
and controlled production use only, 
For the present the new alloy will 
be confined to the production of 
sheet, plate and for extrusions. 

It was developed by modifying the 
same alloy constituents that were suc- 
cessfully combined to produce Alcoa 
alloy 75S, designed expressly to meet 
the needs of the aircraft industry in 
1944. Alloy 72S is a copper-zinc- 
magnesium type composition. 


Production of Silicones 
to Be Expanded 


The production of silicones will be 
expanded here and abroad in 1951, 
it was forecast by R. O. Sauer, Section 
Engineer on silicone products for 
General Electric's Chemical Dept, 
speaking before the Chicago Section 
of the American Chemical Society. 

At the present, in the U. S. there 
are three companies, including Gen- 
eral Electric, actively manufacturing 
silicones on a sizable scale. It is esti- 
mated that these companies mafu- 
factured several thousand tons of sili- 
cone products last year, and, in com- 
mon with many other segments of the 
chemical business, will expand their 
production considerably in 1951. 

Also a factor in forthcoming pro- 
duction increases in silicones is the 
indication that additional U. S. con- 
cerns may soon be manufacturing, or 
at least pilot-planting, similar prod- 
ucts, Mr. Sauer stated, and it seems 
certain that additional production 
facilities will soon be available in 
Europe. 


Ceramic Coatings Prevent Exhaust- 
Gas Corrosion 


An investigation of the corrosive 
effects of lead bromide vapors 0? 
various heat resistant alloys, both 
with and without protective ceramic 
coatings, has recently been completed 


MATERIALS & METHODS 
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Clear Coatings for 


New Materials 
and Equipment 


Zinc and Steel Stand 
800 Hours’ Salt Spray 


Increased use of zinc die castings and of 
zinc-plated steel to replace unavailable mate- 
rials, combined with the tight supply of 
copper, nickel and chromium normally used 
for plating zinc, has focused attention on 
surface coatings comparable to plating in 
service performance. Unbiased laboratory 
tests show that at least two of the clear 
finishes in the company’s line withstand the 
exceptionally long period of 800 hours’ ex- 
posure to salt spray and to weatherometer 


tests. 


Effectively protect zinc 


[hese tests demonstrate that DUJ.AC Clear 
Universal Lacquer #462 and CODUR Clear 
Synthetic Y743 provide completely satisfac- 
tory protection on zinc, zinc plated steel and 
steel. Even after the unusually severe tests 
to which these finishes were subjected, there 
was no indication whatever either of failure 
of the coating or of discoloration of the 


zinc, 














(Left) A xzinc-plated steel panel newly 
coated with DULAC #462. (Right) A simi- 
‘at panel after 800 hours’ exposure to salt 


‘pray, showing no evidence of attack on 
the finish. 


Adaptability to Drying Schedules 


| While both finishes give the same perform- 
p ance, DULAC #462 is an air-drying coat- 


ing, while CODUR Y743 is a baking type. 
his permits choice of the correct finish 


} °° it into the drying schedules of a par- 
p “cular finishing room. 


B Technical Data Bulletin #110 on clear fin- 
| ‘Shes is available from Maas & Waldstein 


oo 430 Riverside Avenue, Newark 4, N. J. 
‘1 request, M & W Technical Service En- 
Bineers will discuss specific problems. 

( Adv.) 
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simulate copper, 
brass and bronze on products 
like these with 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 


Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


75th PIONEERS IN PROTECTION 
ANNIVERSARY 


NPA restrictions on nickel, cadmium, stainless steel, rubber, 
plastics and other critical items need not make production 
schedules difficult to maintain. The Chemical Corporation 
products below have provided the answer to many a tough 
problem, and they have met with amazing acceptance 
throughout industry. They perform their functions expert- 
ly, and their use brings about operational savings of real 
importance. 


| *m ap zo Resin-bonded Fiberglas® 
P LA-T A N K pater tank 


Electroplaters’ solutions, acids, bleaches and many chemical operations 
which formerly required stainless steel, plastic- or rubber-lined tanks, 
crocks or acid-proof stoneware are easily handled by PLA-TANK. 
Molded in a single seamless piece from Fiberglas, impregnated and 
bonded by resins, PLA-TANK is available in many standard or special 
sizes, with excellent delivery. It has exceptional durability, and the first 
cost is lower than for most other suitable materials. Write on your 
letterhead for a sample panel. 


. © Utility zinc dip saves 
LUSTER-ON nickel and cadmium 


The original passivating cold bright dip for zinc, with great resistance 
to stain, tarnishing with age, or white powder corrosion products. Does 
not impair electrical conductivity or interfere with spot welding, and 
forms an excellent adhesive base for lacquers and cements. It gives to 
zinc plate an aging resistance and appearance superior to cadmium at 
lower cost — as little as 1/5¢ per sqyare foot, since it can be diluted 
up to 10 times with water. Send sample parts for finishing at no charge. 


: an: -h 
KHAKI DRAB Luster-on; 300-hour 


salt spray resistance 














Far exceeds U.S. Government specifications of 96 to 100 hours salt spray 
resistance. This chromate type conversion coating has been developed 
primarily for electro-deposited zinc plate, although the same dilutions 
(7 to 10:1) are equally effective on cadmium. It imparts a very high 
protection against corrosion, and acts as an excellent paint bond for 
later organic finishes. Diluted one part Khaki Drab with seven parts 
water, a light iridescent khaki color results; diluted with 10 parts of 
water, the color is a rich khaki bronze tone. Sample parts finished at 
no charge. Address inquiries to 
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at the National Bureau of Standards. 
The NBS investigation demonstrates 
that the uncoated alloys corrode 
fairly rapidly when exposed to lead 
bromide vapors at high temperatures, 
but that certain ceramic coatings ef- 
fectively prevent corrosion under the 
same conditions. Sponsored by the 
National Advisory Committee for 
Acronautics, the studies were con- 
ducted by Dwight G. Moore and 
Mary A. Mason, of the NBS Enam- 
eled Metals Laboratory. 

Lead bromide is present in the ex. 
haust gases of all engines that use 
leaded gasoline as a fuel. Aviation 
gasoline is more heavily leaded than 
automobile fuel, however, and 
craft exhaust temperatures are higher 
For these reasons, corrosion from 
lead bromide is a greater possibility 
in aircraft than in automobiles. 

Five heat resisting alloys were i 
vestigated by NBS: Inconel (a high 
nickel alloy), types 347 and 19-9DL 
stainless steels, Vitallium, and S-816. 
The first three alloys are in regular 
use in exhaust systems. Vitallium and 
S-816 are turbine blade alloys and, 
although too expensive for general 
exhaust system use, could be used 
for small critical parts. Specimens of 
each alloy with five different coating 
conditions were studied: an uncoated 
specimen, a preoxidized specimen, 
and three ceramic-coated specimens 
The ceramic coatings, all commer- 
cially available, were NBS types 
A-417, A-19 and A-520. Specimens 
were exposed to lead bromide vapor 
for periods up to 6 hr in an ar 
atmosphere at temperatures of 1350, 
1500 and 1650 F. 

Large differences in the resistance 
of the several alloys to attack by lead 
bromide were found. although all 
five uncoated alloys suffered corto- 
sion at all test temperatures, the loss 
of thickness in the full 6-hr period 
ranged from 1.2 to 10.1 mils. Alloys 
S-816, Vitallium and Inconel were 
notably more resistant than the 1°- 
ODL and type 347 stainless steels, 
both of which are high-iron, austen 
itic-type alloys. Microscopic examina 
tion indicated that a selective attack 
took place with the 19-9DL and 347 
steels, leaving a spongy layer neal 
the surface. With the other alloys, 
however, very little selective penett4 
tion was found. 

Preoxidation of the surfaces of the 


(Continued on page 148) 
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eeeees... research has found a revolutionary way to 


produce precision plastic extrusions with material 
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, characteristics of the widest versatility. 
li 
| Round, flat or unusual shapes in a complete range of colors . . . low and 
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, s a 
4 lastics in high temperature properties . . . hard or soft with required degree 
ar profile of toughness and dielectric strength to meet the most exacting specifications .. . 
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d any combination to satisfy difficult requirements for gaskets, mouldings, 
. tubing, electrical insulation and other uses. 
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ol \ *Clopay Vinyl extrusions are an authentic improvement 
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ns INDUSTRIAL PRODUCTS DIVISION 
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: CLOPAY CORPORATION 
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( : TODAY, AS IN THE PAST, VERSATILE, le | 

MACE) DESIGNED-STRENGTHENED Rigidized Metals | 

¢ , ARE CONSERVING STRATEGIC ALLOYS =| « 
3 ? 


! 

7 RE WEIGHT REDUCED FROM | 
e, 460 POUNDS TO 216 
POUNDS ON FREIGHT BOXES 


@ Missouri Pacific freight tote 
boxes are made of three-dimen- 
sional Rigidized Metal to reduce 
weight 50%, conserve critical 
materials, and save shipping 
and maintenance expenses. 


inn, 


RIGIDIZED METAL BUS SEAT 
BACKS ALLOW GAGE CUT 
FROM .037 to .018 


@ Mar-resistant bus seat backs 
of Rigidized Metal (Pattern 
5-WL) allow a gage reduction 
of 50%. This results in a sub- 
stantial saving of strategic 
alloys. 


a 


* 


X-RAY CONTAINERS HAVE LIGHT-WEIGHT HIGH- 
STRENGTH FOR PARACHUTE DROPS 


a 


ye es» 


@ To protect delicate X-ray equipment dur- 
ing parachute drops and other rough service, 
the Army uses containers of Rigidized Metal 
(Pattern ACC4i). A reduction of weight, plus 
added strength and impact resistance, helped 
conserve metal. 


a 


7 a 


GAGE CUT OFF 33 1/3% ON Ml 
RAILWAY COACH WAINS- 
COTING OF RIGIDIZED METAL 


® Railway coach wainscoting on 
a N. J. railroad is made of 
Rigidized Metal (Pattern 6-WL) 
allows a gage cut from .090 to 
.060. Increased flexural rigidit 
and a redistribution of strengt! 
save material in the interest of 
metal conservation. 
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There are unlimited product appli- 
cations in every industrial, mili- 
tary, and commercial field where Rigidized Metal can meet the exacting demands 
of today's conservation of strategic alloys. May we help you solve your problems? 


Send for your copy of 
the Rigidized Metals 
IDEA Handbook TODAY 


a A) ee) . £) 6 6), #) * 
AN 4 idized Metals Corporation; 


Fr « 
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e y 660 Ohio Street, Buffalo 3, New York 
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alloys tended to retard corrosion for 
the first hour or two only, after 
which corrosion proceeded at an un. 
diminished rate. Preoxidation was ac. 
complished by heating specimens in 
air for 4 hr at the test temperature. 
No consistent relation was found 
between temperature and rate of cor. 
rosion; some but not all of the al- 
loys showed less corrosion at the 
higher temperatures. Similar results 
have been reported by other investi- 
gators of alloy corrosion, and are 
apparently not unusual. However, it 
must be remembered that in the NBS 
test method the lead bromide con. 
centration probably dropped off more 
rapidly with time at higher tempera- 
tures than at lower temperatures 
Thus, at 1650 F a 1-gram charge of 
lead bromide may have left the fur- 
nace as vapor in a few minutes, 
whereas at the lower temperatures a 
l-gram charge probably fed vapor 
into the furnace atmosphere through- 
out the entire 1-hr heating period. 


Weld Decay in Low-Carbon 
Stainless Studied 


A paper by G. R. Bolsover in the 
British journal, Sheet Metal Indus- 
tries, considers the results of recent 
tests on resistance to weld decay of 
low carbon stainless steels. 

The general conclusions are that 
whereas an 18:8 stainless steel, even 
as low as 0.08% in carbon content, 
collapses completely under standard 
conditions of testing, the 0.03% cat- 
bon 18:8 steels and also steels of 
somewhat higher carbon content, 
when treated with titanium, give 
perfect results so far as resistance t0 
weld decay is concerned. 

Under more severe conditions, the 
0.03% carbon steel behaves similarly 
to the steel with 0.06 carbon and 
0.31% titanium. It does not resist 
weld decay on the accentuated tests 
as well as the steel with a titanium: 
to-carbon ratio in excess of 8:! 
However, this would indicate that 
where the standard conditions © 
testing have proved a_satisfactot) 
guide to behavior in service, there 's 
no need for titanium or other inhibr- 
tors. 

It is inadvisable to attempt to pro 
duce a stainless steel with a hig) 
polish by the addition of titanium. 
The low-carbon steel with similar t 
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“ROCKWELL” 


.-- to be SURE 
Th 
Hardness Testing 


@ You know the value of testing. You know the precision 
of “ROCKWELL” Hardness Testers. But is your present 
machine exactly suited for today’s work? Or is it difficult 
to decide which model you need for new work in your plant 
or laboratory? To be sure, check the ‘““ROCKWELL”’ line. 





“ROCKWELL” HARDNESS TESTERS 
For metals and alloys, hard or soft, flat, round, tubular, or 


odd shaped. Micrometric precision yet ruggedly built. 
Convenient controls. Four sizes. 


- HARDNESS TESTERS 





For shallow tests of razor blades, wire, tin plate, nitrided 
and lightly carburized steel. Accurate for years. Easy to 
operate. Variety of sizes. 


For microhardness or micro-indentation hardness testing. 


Automatic testing cycle. Indentation as shallow as .00005’. 
Three models. 





_ ACCESSORIES 


‘*‘Brale”’ diamond penetrator « Test blocks for checking 
accuracy ® Equitron for positioning test samples ¢ Goose- 
neck Adapter for testing inner surfaces « Work Supports 
for rods, tubes, odd shapes. 





ie Tell us your problem. Let us make recommendations. 
Be sure. Buy ‘“‘ROCKWELL” Hardness Testers. 


*Trade Mark Registered 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 





230-E Park Avenue, New York 17, N. Y. 
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sistance to weld decay is very satis. 
factory from this point of view. 

In mechanical properties, the tend. 
ency is to obtain a slightly softer stee 
with 0.03% carbon and a lower work. 
hardening factor than obtained with 
higher carbon steels. Slight variations 
in nickel and chromium content, par. 
ticularly toward the lower limits of 
acceptable steels, will cause appreci- 
able variations in hardness and duc. 
tility values. 


Consumer Goods Take Biggest 
Metal Cut 


A close analysis of the Govern 
ment’s recently announced plans fo: 
parcelling out steel to industry shows 
that the biggest cuts have come in 
consumer goods. The makers of 
automobiles, appliances and _ oth 
consumer durables have taken by far 
the biggest reductions. The purpose 
of these large reductions is not en- 
tirely to get more metal for defense 


The planners divided all steel 
users into three broad groups: mili- 
tary, defense-supporting, and an all. 
inclusive “‘others.” 

Non-defense users—the “others” 
group—is being cut only four mil 
lion tons this year. If that cut wer 
applied impartially across the biel 
to all the industries in this category 
it would mean a meager 8% reduc- 
tion for each. 


But the orders being put out by 
the National Production Authority 
tell a different story. Starting the 
first of July, makers of consumer 
durable goods have been ordered to 
get along with roughly one-third less 
steel than they used before the Kor 
ean war began. Smaller cuts—but 
still more than 8%-—have been in 
effect for some time. 


Steel is also supposed to be saved 
in housing. Tighter restrictions on 
credit, enforced to save materials, att 
designed to cut starts on new homes 
by 40% this year compared wit! 
1950. 

Other non-defense manufacturer! 
have been more fortunate in thei! 
steel allocations than the consume! 
product makers. Companies that tut! 
out many types of industrial m chin 
ery—for making textiles, tobacc 
products, glassware and _ pottery: 
manufacturers of office equipmen 
many public works of federal, stat 
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Often it takes all three... 


A typical example of the many 

products which call for the use of 

not one...two...but a// three types 

of abrasives in the manufacturing 
process are shears. Thus at three different 
stages it is important to be able to count 
on the performance of a coated abrasive, a 
bonded abrasive, or abrasive grain in obtain- 
ing best results. 


You'll find it pays to standardize on Abra- 
sives by CARBORUNDUM for these varied grind- 
ing, sanding or finishing operations. Only 
CARBORUNDUM manufactures a complete line of 
abrasive products from which you gain the ad- 
vantage of uniform high quality...and an im- 
partial recommendation of the right abrasive 
for each operation. See your CARBORUNDUM 
representative, or write Dept. MM 80-22. 


Og CARBORUNDUM 


TRADE MARK 


makes ALL Abrasive Products... to give you the proper ONE 


ee I see . . . . . 
Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls, N.Y. 
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TITANIUM © 
IN ALLCOY OR SINTERED LUMP FORM 


If you have a problem in alloying with Ti and Zr — or trouble 

with the castings you produce with these alloys — then it's time now 
to discover how Metal Hydrides Incorporated can help you. Thanks 
to new techniques, MH produces Titanium and Zirconium (and many 
other metals and alloys) in commercial quantities in far more useful 
forms than ever before. For example: 


MH TITANIUM is available as — 
TiCu — A master alloy easily introduced by normal foundry practices. 
Assures high yield at comparatively low cost. 
TiNi — If you work with nickel, and the addition of Ti for its tensile- 
increasing grain-refining qualities is a requirement, you'll get top 
results with TiNi. Readily miscible at normal furnace temperature. 
Sintered Ti— Highly refined lumps for easy, fast, no-loss inclusions. 


... and MH Zirconium is available as — 
ZrCu — Forms age-hardening alloys without loss of heat and 
electrical conductivity ... many other valuable uses. 
Sintered Zr — Safe easy-to-handle form of Zr . . . introduced by 
regular furnacing procedures — gives extra quality to your Cu, Ni, or 
other alloys. 
These new MH metallurgical tools can help simplify your alloying 
problems. Find out how — write today outlining your problem. 





6 big advantages when you use MH Titanium and Zirconium 
Easy to handle Use directly 
Non-oxidizing additive Fortify grain structure 


Refine grain structure 


Economical 


. wees oa 


Titanium, Lithium, 
Aluminum, Zirconium, 


METAL HYDRIDES INc. 





barr rye 3 : SS : 12-24 Congress Street 
arium an alcium : Bo 
Hydrides Bey ¢ BEVERLY. MASS. 
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and local governments; a lot of non. 
defense plant and commercial cop. 
struction have made out pretty well, 

Obviously, there are industries 
vital to the defense effort which 
aren't making guns or planes or 
tanks. But the Government control. 
lers tend to throw more and more 
industries from the ‘“‘others’’ cate. 
gory into the defense-supporting 
group. These industries, of course, 
don’t support ‘‘defense”’ alone. 

The group was already pretty 
broad when the steel chart was made 
up. It included companies building 
new steel and aluminum mills; ma. 
terials-producing schemes, such as 
opening copper mines and drilling 
new oil wells; railroads and ship. 
builders; power plants; machine tool 
manufacturers; and some repair and 
operating supplies to keep industry 
generally fit, 

Since the chart was made up, it is 
apparent that even more companies 
and industries are climbing up into 
the favored defense class. The plan- 
ners’ chart indicates that the “mili- 
tary’ and “defense-supporting 
groups would take about 36% of the 
nation’s steel this year. But the stee! 
companies say they now have “de. 
fense’”’ orders for over 40% of third 
quarter finished steel production. | 

But the question has been raised 
as to whether the defense producers 
aren’t getting more steel than the 
can use. Recently the President's Ad 
visory Board on Mobilization Policy 
embarked on a study of this question 

Defense agency heads are hinting 
that later on even more steel will b 
taken from consumer durables to be 
used in so-called ‘‘defense”’ industries 


Cerium Increases Hot Workabilil 
of Steels 


The Carpenter Steel Co., Reading, 
Pa., has unveiled a discovery whi 
can increase the use of high-alloy. 
corrosion resistant, heat resisting 
steels formerly found to be impr 
tical because of limited hot wor 
ability. , 

At least seven years in the deve 
opment stage in Carpenter labora 
tories, the invention applies to set 
rous alloys containing nickel and 0” 
or more of the elements chromiu® 
molybdenum, cobalt, copper, ‘oe 
sten, silicon, manganese, columbium 


MATERIALS & METHOD 
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A It’s a small part for a Dictaphone Time-Master 
Dictating Machine . . . Dictaphone engineers tried 
machining the figure-8 cam groove and 
7 inserting two triangular rise-points. Too costly! 
The part illustrated was made 
4 by The Wel-Met Co., Kent, Ohio Then they tried casting in brass by the lost wax 
nilt- 
na method. Unsatisfactory groove! 
the The irregular contours, changing radii, the 
4 rise-points in the cam groove, pointed to powder metallurgy as the solution of these complex difficulties. 
fd = The precision of this method is such that machining or finishing operations are often eliminated. 
ise Tolerances as low as + .003” are easily held; on some parts as close as + .001”. Production rates 
4 run as high as 50,000 per hour per press. 
th 
Ad 3 The pressing and sintering processes create novel alloys, as of copper with steel or copper with 
olicy carbon ... permit the combining of oil and metal to give long self-lubricating bearing life . . . cut costs 
tion ¥ ‘ er . : . 
tine Je of many parts to a fraction of what they would be by machining, casting, forging, stamping. 
I 7 Stokes engineers . . . designers and builders of the presses on 
O be 
ries which powder metal parts are made... will gladly consult with 
you on the suitability of your parts for powder metal STOKES MAKES 

a production... or on their re-design to adapt them : Plastics Molding Presses, 
uli to this money-saving method. eee : 

Industrial Tabletting 
ding, and Powder Metal Presses, 
yhicl a 
oy. Pharmaceutical Equipment, — 
sti Vacuum Processing Equipment, 
vl High Vacuum Pumps and Gages, 

Special Machinery 

d one 7 
just, Ja F.J. STOKES MACHINE COMPANY, 5972 TABOR ROAD, PHILADELPHIA 20, PA. 
tung 
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WITH 


HITCHINER 


PRECISION INVESTMENT CASTINGS 


COST IS REDUCED 
QUALITY IS MAINTAINED 
PLANT CAPACITY 


IS INCREASED 

















for G. L. Brownell, Inc., Worcester, 
Mass., manufacturer of gear driven 
twisting machinery for textile mills 
since 1881. 


























"This company is always 
anxious to keep the , 
quality of its produc . 
up but equally desirou 
to utilize any new : 
techniques to eeonet te low as Pp 
j its 
pis : hown above; known as a a. 
any 2 ny years was machined fro see 
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ae your precision investment cas 
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Added to all these advantages is the improved appear- 
ance inherent in precision investment castings. Ask 
Hitchiner how to solve your investment casting problems. 


Send your drawings for complete engineering gnalysis 
and recommendation. 


To learn more about Hitchiner precision investment 
castings send for this free informative folder. <a 
HITCHINER 


PRECY 
Sion ive STéaemer fAsr, 
NOE 


HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Sales Office: 967 Farmington Ave., West Hartford 7, Ct. Representatives in principal cities. 
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and vanadium, Heretofore, a prin. 
cipal obstacle to the full utilization 
of the advantages offered by these 
alloys has been the difficulty or prac. 
tical impossibility of forging and 
rolling them into desirable shapes, 
like sheets, rods and tubes. 

Previously, the chief uses of cer. 
ium and its compounds have been 
tound in cored carbon for flaming 
arcs, in flints for cigarette lighters, 
and in the ceramic industry. The 
principal source of cerium and |an- 
thanum is monazite sand. The sup. 
ply of cerium and lanthanum recently 
has received a boost because of the 
intense interest in certain heavy ele- 
ments so vital to the production of 
atomic energy. Some of these heavy 
elements can be obtained from thor- 
ium, which is found in some mona 
zite sands. 


Pure cerium or pure lanthanun 
can be used separately, but Carpent: 
has discovered that combinations of 
the two metals within certain mini 
mum and maximum proportions 
have been found effective. The com- 
binations are found in misch metal 
the major part of which consists of 
cerium and lanthanum. It was found 
that the nickel content of any of the 
alloys of this invention determines 
the minimum and maximum allow 
able ranges of cerium and lanthanun 
which will produce hot workabilit; 
It was further discovered in Car- 
penter laboratories that as the nickel 
content increases in any of the alloys, 
the allowable range of cerium and 
lanthanum which can be used to pro- 
mote workability is narrowed. The 
invention applies not only to ferrous 
allovs containing more than 50% 
iron, but also to nonferrous alloys 
containing little or no iron. 


Production of Larger Plastic Parts 
Predicted 


Complete refrigerator int 
kitchen cabinets, and new typ 
rescent lighting fixtures molded 
one piece from plastics maj 
day be rolling off production 
according to General Electric Chem! 
cal Dept. officials. This predictee 
invasion of large plastics parts in! 
the consumer and industrial fel“ 
will be made possible by recent o 


MATERIALS & METHOD 
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NICHROME 


in your 
electrically 
heated 


products 


Nichrome alloys, meticulously developed over a period of 40 years, 
meet the need for resistor materials that can perform with exceptional 
suitability at high temperatures. Their high resistivity and resistance 
to oxidation at high temperatures dictate their choice for heating 
elements in a host of different products. 


Nichrome and Nichrome V are custom built—produced to rigid specifi- 
cations determined by conditions of application and in-use factors. 
Consequently, absolute uniformity is assured from order to order. 


Nichrome and Nichrome V undergo only negligible changes even 
when required to meet unusually exacting service demands. Thus 
delivery of full-rated power is assured thruout a long life of trouble- 
free operation. 


Nichrome and Nichrome V afford flexibility of choice, permitting 
heating elements to be designed economically, with close regard to 
service requirements. For example: Nichrome is ideal for heating 
devices, such as cord-connected domestic appliances, operating up to 
1700°F.; Nichrome V for electric furnaces, ovens, etc., operating at 
temperatures in excess of 1700° 


Nichrome and Nichrome V are available in different forms—wire, 
ribbon, strip, sheet and rod. Such variety offers outstanding aid to 
designer, engineer, and manufacturer. 


The different examples of products shown here indicate the wide range of 
application for Nichrome and Nichrome V. 


For improved performance and 


longer life in your products, remember these peerless Driver-Harris electrical 
alloys and consult with us. Although the present emergency is making unprece- 
dented demands upon the resources of the Driver-Harris Company, we shall be 
glad to make recommendations based upon your specific needs, and serve you 
to the best of our ability. 


T.M. REG. 


JULY 


HARRISON, 





(Photographs courtesy 
General Electric Company) 


of 


Bulk mead 


Ps Walst-telilars| 


ating Temp 


Can handle 


from 45 Ib: 


rype 


Max. Ope 


5 Over 


appr 


eleias 


to 


eb eae 401018) 


weight 


+5 ton 


ae NS 
altel ity 


Forced-Convection Type 
Unit Air Heater. 


f 


















Edgewise-wound resistor—typical 
of large industrial applications. 





Waffle Iron and Sandwich Grill 


—one of many G.E. appliances 


Nichrome and Nichrome V are manufactured only by 


Driver-Harris Company 


NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Manvfactured and sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


U. S. PAT. OFF. 
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CAST SPECIAL SHAPES QUICKLY.. 


FIRECRETE 


(@oksiele)(-We <clicelarelal=t> 


me 2) | 
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Check the job to be done and you will find a Firecrete” 
product that will do it well. For special refractory shapes 
or linings it’s simply mix and cast. The new shape or lin- 
ing air-hardens and is ready for service within 24 hours. 
Other advantages include—no drying shrinkage, neglig:- 
ble firing shrinkage, high resistance to spalling. 

For use 


cere SOO0F— 3X FIRECRETE 


This new member of the Firecrete family effectively with- 
stands soaking temperatures up to a full 3000F. Provides 
savings through longer life and reduced shutdowns. 

For use 


iro 2O00F — H-T FIRECRETE 


A high heat-duty refractory composed of an exceptionally 
heat-resistant base. Specially developed for service between 
2400F and 2800F. 

For use 


core” 2400F — STANDARD FIRECRETE 


The most generally applicable type of Firecrete. Finely ground, 
permitting casting of shapes or linings as thin as 114". 
For use 


core” 2A00F — L-W FIRECRETE 


A lightweight insulating refractory concrete with unusually 
low thermal conductivity, low heat storage capacity and high 
resistance to spalling. 


The above Firecrete materials can be used in combina- 
tion where varying temperature and service conditions are 
encountered. 

For patching and gunning, use 3X BLAZECRETE. For 
temperatures to 3000F. It has exceptional adherence quali- 
ties, can be flipped into place with a trowel without ram- 
ming or tamping. 

For further information, write to Johns-Manville, jgruaaes 
Box 290, New York 16, N. Y. JM 


PRODUCTS 





*Reg. U.S. Pat. Off. 


Johns-Manville 


FIRECRETE 
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velopments in 
presses. 

In anticipation of the coming 
trend for larger plastics parts made 
from thermo-plastics materials, Gen. 
eral Electric has installed a pre-plas. 
ticizing injection press manufactured 
by the Jackson and Church Co., oj 
Saginaw, Mich., at the G-E molding 
plant in Decatur, III. 

Designed to produce plastics arti. 
cles weighing up to 13 Ib, the pres; 
can be easily converted to produce 
much larger items. It is now in pro 
duction on large refrigerator com 
ponents. 

Weighing 135 tons and standin, 
27 ft in height, the 208-oz press 
incorporated a new patented me han. 
ism that gives accurate control « 
pressure being applied in the mol 
This feature permits close control 
product quality, flexibility in prod | 
design, and broadens the potential 
ties for large plastics moldings. Pre 
plasticizing equipment on the press 
enables the coloring and molding of 
certain types of plastics in one oper: 
tion. Capacity, with polystyrene, is 
rated at 1,000 Ib per hr on a con 
tinuous basis. 

The production of large thern 
plastic moldings is now in the a 
perimental stage, and the availabilit 
of plastics compounds will dictat 
a considerable degree the speed ir 
which the larger plastics items ar 
put into production. It is entire 
conceivable that entire lighting units 
air-conditioning housings, plumbing 
fixtures, and numerous other larg 
items for both homes and _ industry 
will be coming off production lin: 
in the not too distant future. 


injection moldinp 


News of Engineers 





Dr. Charles Allen Thomas, one o © 
nation’s leading atomic scientists, has be 
elected president of Monsanto 
Co. Dr 


Rand, who is planning to retire 


Thomas replaces Wii 


The Chain Belt Co. has annou 
election of L. B. McKnight to the nev 
created position of executive vice Pp 

W. P. Nolan has been appointed ‘ 
engineer of the Firth Sterling Steel & ‘ 
bide Corp. and E. T. Barnes has 
named production manager. 


Babcock & Wilcox Tube Co. has # 
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~ LET YOUR CONTROL LIVE A FULL LIFE 


oe components to keep it 

a abreast of production changes 

units 

nbing Why buy a resistance welding control today and ... there’s a component to handle a wide range 
large “put it out to pasture” tomorrow because of of each function. 

lusty obsolescence due to production changes? Your Westinghouse representative will show 


Westinghouse Welding Controls keep pace 
with such changes. When a new welding tech- 
nique is required, synchronous or nonsynchro- 
nous, seam or spot—interchange components to 
meet the need. 

A Westinghouse Welding Control consists of 
a packaged combination of units to handle the 
7 been ie initial technique. Each unit is self-contained and 
j pre-wired at the factory. A polarized plug ties 
; each unit into the basic circuit. Thus, it is a 
simple matter to replace these components or 
| add new ones. 
dent ie A complete line of component units meets most 
) ' very welding technique you will use. Spot weld- 
cor ing, seam welding, synchronous, nonsynchro- 

nous, slope control, heat control, weld treatment 


jas a 


ops JULY, 1951 





you in detail how you can increase the life-span 
of your resistance welding control. Ask him 
for a copy of Booklet B-4309 or write direct 
to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. _J-27007 


Westinghouse 


i. 2, See oie 
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FOR FULLERGRIPY BRUSY™* 


Now Standard Equipment 
on Pratt & Whitney 
Vertical Die and Surface Grinders 


On the new P & W Vertical Die andeSurface Grinder a 
strip of Fullergript brush is mounted on the guard surrounding 
the grinding wheel. This continuous brush strip protects the 
operator from spray, and at the same time cleans the work of 
grinding grit, thereby eliminating scratches and improving 
finish. Here you find Fullergript brush strip as a component 
part of a Pratt & Whitney machine that produces ultra-smooth, 
accurate surface finishes — in a minimum of time. Fullergript 
was selected because the brush material — in this case abrasion- 
resisting nylon — is densely packed, and anchored, in a con- 
tinuous, rust-resistant metal channel. This Fullergript strip can 
be formed into innumerable shapes and attached to stationary 
or power-driven mountings. If you have not discovered the 
cost-cutting or product-improving possibilities of Fullergript, 
why not send for our booklet, “Fullergript Power Brushes”. 


Write to... 





THE FULLER BRUSH CO. 
INDUSTRIAL DIVISION 


3636 MAIN STREET ° HARTFORD 2, CONNECTICUT 
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nounced several changes among its top 
executive officers: Luke E. Sawyer, fo,. 
merly executive vice president, was elected 
president; Alfred Iddles, formerly presi. 
dent, was named chairman of the board: 
Isaac Harter, the former board chairman, 
was appointed consultant to the company; 
and Edward A. Livingstone, vice president 
assigned to sales, was given broader organi. 
zational responsibilities. 


John H. Moore, sales manager of the 
Prolon Plastics Div. of the Prophylactic 
Brush Co., has been advanced to the posi- 
tion of vice president of the company. 


The American Can Co. has announced 
the election of C. H. Black, president of 
the firm since 1949, as chairman of the 
board of directors, and W. C. Stoke, execu- 
tive vice president, to fill the position va- 
cated by Mr. Black. The new chairman 
succeeds D. W. Figgis, who will continue 
to serve the firm in an advisory capacity 
and as a director. §. D. Arms has been 
elected vice president in charge of the 
firm's Atlantic Div. Currently general mar 
ager of manufacture, he succeeds R. L. 
Sullivan, who has retired. 


Edward Barwell has been named indus- 
trial relations coordinator of Worthington 
Pump and Machinery Corp. and will assist 
L. C. Ricketts, vice president in charge of 
manufacturing. Mr. Barwell served on the 
Industry Tri-Partite Panel of the National 
War Labor Board, and has been associated 
with Crocker-Wheeler Electric Manufac 
turing Co. since 1926. 


At the recent board meeting, Stanley I 
Krzeszewski was elected vice president | 
American Wheelabrator and Equipment 
Corp. He has served in the capacity of 
factory manager for the past 51/) years and 
will continue doing so. 


John M. Olin, president of Olin Indus- 
tries, Inc., was elected chairman of the 
board of directors of the Ecusta Paper 
Corp., a subsidiary of Olin Industries. 


The New Britain Machine Co. has a0- 
nounced important changes and promotions 
within its organization. Herbert H. Pace 
will retire as president and will continue 
as chairman of the board. His successor, 
Ralph T. Frisbie, was advanced from a po- 
sition as first vice president. Ralph 5S. 
Howe, who had been vice president, was 
elected executive vice president; Julian ©. 
Pease, secretary, was elected a vice pres! 
dent and director of the company; William 
Lafgren, treasurer, was named secretar) 
and treasurer. The following directors wer 
also elected: Leon P. Bradhurst, Robert » 
Brown, Robert T. Frisbie, Ralph S. How 
Donald H. Montgomery, Herbert H. Pease, 
Maurice H. Pease, Maurice Stanley, Phi'} 
B. Stanley, Frank G. Viberts and Julian G 
Pease. 


D. K. Mellvaine has been appointed to 
the staff ef the Powdered Metal Products 
Corp. of America as manager of the Elec 
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LIFT POST CARBURIZING ASSEMBLY 


The Carburizing Assembly shown above was fabricated 
trom Inconel by Rolock for Union Special Machine Co., 
Chicago... whose Industrial Sewing Machines are used 
throughout the world. 


it consists of a lift post and bottom grid, to which may 
be added, at desired levels, a series of spacers, support- 
ing grids and wire cloth screens of varied mesh sizes 
thru which steel shafts are vertically inserted for heat 
treatment, followed by direct oil quench in a flush tank, 
Capacity 800 gallons continuous flow per minute. 


Off 








of Extreme Versatility 


Photo shows load of 200 lbs. in 54 Ib. fixture (ratio 
almost 4 to 1) carburized at 1650°F. (.030 Case). The 
completely open structure permits uniform quench, no 
shielding, minimum warping (straight within .010”). 
Rolock designs, fabricates and welds all types of heat 
treating and finishing equipment for your specific needs 
... for better work, longer service life, lowest hour costs. 
Send us your problems...well give you sound 
solutions. 


€S in; PHILADELPHIA *® CLEVELAND * DETROIT * HOUSTON *® INDIANAPOLIS *® CHICAGO * ST. LOUIS ® LOS ANGELES * MINNEAPOLIS 


ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 


TOR ENGINEERED for better work 


JULY, 1951 


Easier Operation, Lower Cost 
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ou’re looking at a polished section cut from a Dura- 


spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and. blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


If, before ordering or asking us fo quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 

















THE DURALUY COMPANY 


Officeand Plant:Scottdale, Pa.- Eastern Office: 12 East 41st Street, New York 17, N.Y 
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tronics Div. Mr. McIlvaine was formerly 
associated with the Bell Telephone Labora. 
tories and Western Electric. 


At a recent directors meeting of The 
Youngstown Sheet and Tube Co., J. Cam. 
eron Argetsinger, due to ill health, ten. 
dered his resignation as vice president, an 
office he has held for 15 years. He will 
continue, however, in a consulting capa- 
city. E. Kirk Harris, superintendent of the 
S. Chicago Coke plant for Youngstown 
has also retired after 35 years of service, 


The Hays Corp. has announced the 
appointment of Jack J. Tipton to the posi- 
tion of chief project engineer. Until his 
present appointment Mr. Tipton was proj- 
ect engineer primarily concerned with com- 
bustion control. 


C. Stewart Parsons, O.B.E., Director. 
Mines Branch, Dept. of Mines and Tech- 
nical Surveys, at Ottawa, was presented 
with the INCO Platinum Medal for out- 
standing contributions to research, at the 
annual dinner of the Canadian Institute of 
Mining and Metallurgy. 


The election of Edward K. Foster, gen- 
eral manager of the Bendix Radio Com- 
munications Div., Bendix Aviation Corp., 
to the posts of vice president and member 
of the administrative committee has been 
announced by the company. 


Dr. George O. Curme, Jr. has been 
elected vice president in charge of research 
of Union Carbide and Carbon Corp., a 
cording to a recent company report. For- 
merly vice president in charge of chemical 
research, Dr. Curme also held the positions 
of vice president of Bakelite Co. and Car- 
bide and Carbon Chemicals Co., both im- 
portant divisions of the Company. Morse 
G. Dial was advanced to the position of ex- 
ecutive vice president of the company. Pre- 
viously, Mr. Dial has held such offices as 
secretary and treasurer, director, vice presi- 
dent and treasurer. 


Russell H. Dunham, first president and 
chairman of the board of Hercules Powder 
Co., was recently honored for his leadership 
in the creation of the Company's research 
laboratories at a luncheon which marked 
the 20th anniversary of the opening of the 
Hercules Experiment Station. Various 
awards and mementos were presented to 
Mr. Dunham, who currently serves as 4 
director of the Company and as chairman 
of the finance committee. 


Various appointments, promotions and 
changes within its organization have been 
announced by Westinghouse Electric Corp. 
E. W. Ritter, manager of the Companys 
new Electronic Tube Div., has been named 
a vice president, and E. V. Higgins has 
been elected to the office of executive vice 
president of Westinghouse Electric Inter- 
national Co. Retiring is William G. Mar 
shall, who has been vice president 0 
charge of industrial relations for the pas! 
17 years. Organizational changes in the 
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HANDY & HARMAN 


82 FULTON STREET - NEW YORK 38, N. Y. 


Bridgeport,Conn. + Chicago, lll. + Los Angeles,Cal. - Providence,R.1. + Toronto,Can. 
Agents in Principal Cities 
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ALLOY TYPE 25-12 


Norman S. Mott 
Chief Chemist and Metallurgist 


Alloy type 25-12 (CA22) is mainly 
a heat resisting alloy, although in the 
low carbon grade, with or without 
columbium or molybdenum, it is often 
used for its corrosion resistance. It is 
the most economical alloy for high 
temperature structural applications, 
such as tube supports, dampers and 
general furnace parts. In gas car- 
burizing and bright annealing or 
hardening atmospheres its resistance 
is excellent and its resistance to high 
temperature air oxidation and to the 
corrosive action of high sulfur fuel 
flue gases is outstanding. 


The 25-128, 25-12SCb and 25- 
12SMo grades give excellent service 
in the sulfite pulp industry; and offer 
high resistance to nitric, phosphoric, 
dilute sulfuric and hydrochloric acids, 
as well as to organic acids such as 
citric, tartaric and lactic. 25-12S has 
better corrosion resistance than 19- 
9S, with carbon not being so critical. 
This holds for use in dilute sulfuric 
and hydrochloric acids at all tempera- 
tures, and in nitric acid at all concen- 
trations and temperatures. In fact, in 
the boiling 65% nitric acid test 25- 
12S as cast is as good as 19-9S in the 
water quenched condition. The addi- 
tion of molybdenum makes this alloy 
remarkably resistant, and its superiori- 
ty in hot dilute sulfuric and hydro- 
chloric acids over 19-9SMo is 
considerable. This suggests its use 
over 19-9SMo in some of the more 
exacting applications not necessitating 
the use of expensive FA-20 type alloy. 


A.S.T.M. Specification B190-45T 
classifies the 25-12 alloy into two 
categories according to magnetic per- 
meability: Type I, having a range of 
1.05—1.7, and Type II, having a maxi- 
mum of 1.05, after holding for 24 
hours at 2000° F and water quench- 
ing. Since strength and ductility vary 
inversely at high temperatures, Type 
I containing ductile ferrite is able to 
resist fracture due to sudden overloads 
by yielding slightly under these 
stresses, but it has relatively low creep 
strength. Type II is completely aus- 
tenitic and has high creep strength 
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under conditions of constant loading, 
but is not as resistant to sudden shock. 


Of major importance in heat ap- 
plications is the influence of structure 
on its properties. The amount, form 
and distribution of the carbides affect 
strength and ductility and are de- 
termined by the percentage of carbon 
present in the alloy, the temperature, 
and the time of holding. Of perhaps 
greater importance is the presence of 
ferrite in the structure. While it en- 
hances ductility at elevated tempera- 
tures after short-time aging, it must 
be discounted if the alloy is to be 
exposed for extended periods at the 
intermediate temperature range of 
1200-1700° F, as this range favors 
the formation of a sigma phase which 
is hard and brittle. Its presence may 
result in reduced strength, ductility, 
and especially thermal fatigue crack- 
ing resistance. Thus there is much 
less tolerance for suddenly applied 
stress overloading or rapid tempera- 
ture changes. Continued service about 
1700° F. precludes this sigma forma- 
tion. 


To estimate ferrite on the basis of 
chemical analysis the Alloy Casting 
Institute suggests the following for- 
mula: 

_ [% Cr + 3 (% Si—1)]—([% C X 16) 
% Ni 
A ratio factor less than 1.7 denotes a 
negligible amount of ferrite or sigma 
and corresponds to the A.S.T.M. 
limit in permeability value of 1.05. 
A ratio factor of 1.7—1.85 denotes 2- 
7%, and a ratio factor above 1.85 
denotes above 7% of ferrite or sigma. 


R.F. 








Ayatlable on request 
Cooper Alloy Materials Selection 
Chart—designed to help you choose 
the most economical alloy for any cor- 
rosive condition. This chart will save 
you money and save critical materials 
for national 
defense. Ad- 
dress your re- 
quests to Pub- 
oo E R licity Dept., 
The Cooper 


LLOY Alloy Foun. 


Stainless Stee! dry Co., Hill- 
VALVES - mITTINOS +: CASTINGS side 5, N.J. 




















News Digest | 


Small Motor Div. are: H. E. Grout was 
named works manager; W. P. Bel] wa; 
promoted to manager of manufacturing fo; 
the Lima plant; and C. F. Herbold was 
advanced to the position of superintendent 
of quality control. 


John C. Van Horn has been appointed 
assistant manager of the Technical Service 
& Development Div. of The Dow Chemical 
Co., according to a recent company state. 
ment. Announcement of its Madison Diy. 
appointments has also been made by the 
company. R. D. McNulty has been named 
manager of the Division, while D. Ww. 
Watters will fill Mr. McNulty’s former 
position in Midland as production mana- 
ger for magnesium wrought products, and 
also become production manager at the 
Madison plant. R. L. Dietrich, formerl; 
assistant superintendent, has been ap 
pointed superintendent of the rolling mill 
to succeed Mr. Watters. G. Ansel, process 
development director of the magnesiun 
laboratories, has been named chief metal 
lurgist for Madison; J. K. Haney, supe 
intendent of the Alloying Dept., and R. | 
Perry, superintendent of the Extrusion 
Dept., will continue in these capacities 
Other key personnel appointed to the Di- 
vision include: Henry Burke, machine de. 
signer, as chief engineer; W. H. Jone 
assistant to the production manager, as 
supervisor of administrative and service 
departments ; E. E. Van Stee, assistant pur- 
chasing agent in Midland, as purchasing 
agent; H. H. Lyon, Midland Accounting 
Dept., as resident accountant; and F. ( 
Mansfield, formerly of the Emerson Elec 
tric Co., as personnel manager. 


Election of Orson A. Rockwell as a vice 
president of the Calumet and Hecla Con 
solidated Copper Co., was recently an- 
nounced by the company president. Mr 
Rockwell is general manager of the Calu- 
met Div. 


Roy A. Hunt, president of the Alum! 
num Co. of America, was named chairman 
of the executive committee, and I. V. 
Wilson, senior vice president, was elected 
president of the Company at a recent 
ALCOA board meeting. Arthur V. Davi 
continues as chairman of the board, and 
Leon E. Hickman was elected vice pres! 
dent and general counsel for the compan) 


At a recent meeting of the board of 
directors, John P. Kelsey was elected an 
assistant treasurer of Sharon Steel Corp 


F. A. Ludington, Jr. was named assis 
tant vice president of the Chase Bag © 
Mr. Ludington was serving in a managefia! 
capacity at the company’s Philadelphia 
branch when appointed to his new office 


W. E. Blowey has been appointed divi 
sions engineer of General Electric's Steam 
Turbine, Generator and Gear Engineering 
Divs. at Lynn, Mass., and L. B. Wales has 
been named division engineer of the Com 
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The Alloys Cupboard isn’t bare 
eoeoVET 


... even though current restrictions curtail the production of some 
of the alloy steels you may have been using. 





Fortunately, you'll still find many good, useful Republic Alloy Steels 
being produced . . . alloy steels that will serve most purposes almost 
as well as those that are victims of the defense movement. 





Your problem of selecting the best available alloy steel and putting 
it to work on your production line will be a lot easier with the 
help of the team from Republic . . . the Republic Field, Laboratory, 
and Mill Metallurgists. 


In all probability, there is an available alloy steel which will be 
suitable for your production. A Republic Metallurgist will gladly 
work with your staff to determine which one is best and how to 
process it most efficiently. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
»»-combines the exten- 
sive experience and co- 
ordinated abilities of = =o 
Republic’s Field, Mill aid: aie 
a ange Ip Metal- 
urgists with the knowl- ‘REPUBLIC 
edge and skills of your REP BLIC 
own engineers, It has 
helped guide users of 
Alloy Steels in count- 
less industries to the cor- 
rect steel and its most 
efficient usage, IT CAN 
DO THE SAME FOR YOU. 





Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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, ngersoll cae News Digest 


° m - THAT RESIST pany’s Auxiliary Turbine Div. at Fitch. 
specializes mM eee CORROSION burg, Mass. 


Executive vice president Fred M. Gillies 
was elected to the board of directors of 
Acme Steel Co. at the annual stockholders’ 
INGERSOLL SOLID STAINLESS meeting, and William C. Fork, works man. 
ager, was elected vice president at the 
board meeting which followed. The re. 
maining 12 directors were all re-elected. 


Horizons, Inc. has announced the fol. 
lowing new laboratory assistants to the 
staff of its Cleveland laboratory: Robert M. 
Ulmer, Paul E. Pauliska, W. C. Snider and 
Lucille Campbell. 


William S. Richardson, president of the 
B. F. Goodrich Chemical Co., has been 
elected a vice president of the B. F. Good. 
rich Co. Mr. Richardson will continue to 
serve in his former office in addition to 
assuming new duties. 


E. T. Asplundh has been advanced fron 
STEELS vice president to president of Southern 
Alkali Corp., a wholly owned subsidizr 
FOR LOWEST COST of the Pittsburgh Plate Glass Co. Cla 
STAINLESS ence M. Brou n, board chairman of Pitts 
PROTECTION burgh Plate Glass Co. and a member of 
Southern Alkali’s board of directors, has 
been named chairman of the board, a 
hid:aey, STAINLESS-CLAD newly created position. New directors and 
officers are: Leland Hazard, vice president 
and general counsel; W. I. Galliher, vice 
president; Richard B. Tucker and E. D 

Griffin, directors. 


INGERSOLL HEAT-RESISTING 


Kennametal, Inc. has announced the fol 
lowing appointments: Gordon Kimba 
pplication engineer at its district office in 
Springfield, Mass., and F. O. Hill, appli 

ition engineer at its Cleveland office 


The Industrial Chemicals Div. of Amer 
ican Cyanamid Co. has announced that 
W. D. Thomas, Jr., has been appointed 
technical representative of the Petroleum 
Chemicals Dept. J. B. Peeso, Jr. will as 
sume Mr. Thomas's former duties as group 
leader of the Petroleum Chemicals Labora 
tory, Technical Service & Developn 
Div. 

Edward F. Krieger, formerly compat 
production manager, has been named v! 
president in charge of manufacturing ! 
the Bolta Co. and Bolta Products, In¢ 


The Scaife Co. has announced thé 
pointment of Allison L. Bayles as 
president of engineering and Allen 
Harrelson as controller. Mr. Bayles was 
formerly associated with C. H. Wheel 
Manufacturing Co. and American 


M 





ENGINEERING 
neering Co 

K. Theodore Korn, industrial en; 
has recently been appointed as a 
associate by Edward A. Berk & Asso: 


a 
fu ersoll STEEL DIVISION en Bruce A. Dean, formerly genera! 


BORG-WARNER CORPORATION | "POPU<TION | manager of The Mengel Co., Inc 


310 South Michigan Avenue, Chicago 4, Illinois 


Plant New Castle Eelelielite, 
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been elected vice president in charge © 
sales of Chase Brass & Copper Co. He w!” 
succeed Sherman H. Perry, who plans " 
retire. 
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special gasketing that both seals and con- 

ducts high frequency currents. It makes an air-tight seal and yet prevents leakage of high fre- 
quencies between the bolt holes. 

Cohrlastic conductive gasketing provides a continuous mounting and minimizes high fre- 
quency losses that affect radio operation. 

It is widely used in aircraft (1) between the magnetos and their bases, (2) in the ignition 
harness, (3) in quick disconnect plugs and (4) wherever shielding is required. 

Cohrlastic conductive gasketing is available in three different thicknesses—.016”, .020” 
and .028” in rolls 8” wide and in the finished gaskets on a custom basis, Write for samples, 


prices and data sheets. 


THE COMMECTICUL HARD RUBBER COMPANY, £5" steer, new waven, com 
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Saved...By a Dow Corning Silicone 


The pelt of many a mechani- 
cal rabbit has been saved by 
rewinding the motors that 
drive them with Dow Corn- 
ing Silicone (Class H) elec- 
trical insulation. That's a 
modern Aesop’s fable* un- 
covered by our Atlanta office. 

Here’s the moral. When 
your private or corporate life 
depends upon continuous 
operation, specify Dow 
Corning Silicone insulated 
motors, generators, trans- 
formers or solenoids. The 
more it costs you to permit a 
motor to fail, the more im- 


perative it is to prolong the 
life and to increase the relia- 
bility of that motor with Class 
H insulation made with Dow 
Corning Silicones. 

For about twice the cost, 
you get ten times the life; for 
a few hundred dollars, you 
save several thousand dol- 
lars in lost production, man 
hours of labor, maintenance 
costs and repair bills. 

Write today for more in- 
formation on how you can 
keep ahead of the pack with 
Dow Corning Silicone (Class 
H) Insulation. 


* This fable can be and has been acted upon to 
save the less expendable hides of some of the 
most able electrical maintenance engineers. 





ATLANTA ¢ CHICAGO « CLEVELAND e 





DOW CORNING CORPORATION, MIDLAND, MICHIGAN 
Please send me more information including list of Class H © 

| motor shops and Class H motor manufacturers. AF-7 D OW C 0 R N N G 

1 ome——__ Wisi ntang ) CORPORATION A 

| Comparny— pnieeisinserenitiiieatil 

| Street bite re = 

i ee ae MIDLAND, MICHIGAN 


DALLAS « LOS ANGELES «© NEW YORK 


WASHINGTON, D.C. ¢ In CANADA: Fiberglas Canada Ltd., Toronto ¢ In GREAT BRITAIN: 
Midland Silicones Ltd., London. 
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News Digest ) 


Ralph E. Knight, assistant general man- 
ager in charge of the Chemical Divy,, 
Kaiser Aluminum & Chemical Corp., has 
been advanced to two additional positions: 
vice president of both Kaiser Magnesium 
Co. and Kaiser Bauxite Co., subsidiaries of 
the Corporation. 


The National Production Authority has 
formally announced the appointment of 
Carroll M. Baumgardner, vice president of 
sales of the National Radiator Co., as con- 
sultant to the Heating Branch of its Build. 
ing Materials Div. 


Stella R. Ellis has been advanced to the 
position of chief chemist for Hunt-Spiller 
Manufacturing Corp. 


The Bullard Co. has announced the 
election of Frank U. Hayes, sales manager 
and director, to the office of vice president 
of the company. 


Dr. Clarence H. Loriz, assistant director 
of Battelle Memorial Institute, received a 
distinguished service citation for accom 
plishments in the field of metallurgical 
engineering from the University of Wis- 
consin. 


Ralph Henderson Everett was recently 
elected a director of Automatic Steel Prod- 
ucts, Inc. He will serve in this capacity for 
a term of three years. 


Brigadier-General Edward Montgomery, 
U. S. Army, retired, has been appointed 
assistant to the executive vice president of 
Chemical Construction Corp. His duties 
will include the coordination of the work 
of several company departments. 


News of Companies 





A new aluminum smelting plant, ca 
pable of supplying 170,000,000 Ib ot 
aluminum annually, will be built by A/#- 
minum Co. of America at Wenatchee, 
Wash. Immediate construction of the new 
works is planned, and it is expected that 
operations will begin within 15 months. 


Norton Co. has announced the forma- 
tion of the Norton Distributor’s Advisory 
Council, made up of representatives 0! 
11 Norton abrasive distributors from Conn 
to Calif. Organized in an attempt to obtain 
the benefit of the experience of represen 
tative distributor men, the council is } 
lieved to be the first of its kind in | 
abrasive industry. 


A new $30,000,000 experirnental station 
of E. I. du Pont de Nemours G Co.. Im 
was recently dedicated before an assembly 
of 200 distinguished academic and indus 
trial scientists. The station, located nea! 
the site of the Company's original plant, 
will house nearly half of du Pont's total 
research personnel. The Company also 1 
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What you can do to make the~Supply of Stainless Steel 


Make full use of the steel 
you get by Keeping down 
scrap losses in your shop 


Holding your own scrap losses to a minimum to make the fullest use of the steel you 
receive is good shop practice anytime. It’s especially important today. 


Here are a few suggestions that may help you stretch your supplies. See that they are 


Keep these points followed. Add other rules that your operations may dictate. 


in mind, too, when 


you order Stainless | Lay out your jobs to use steel as economically as possible. Then order to 
* the closest possible size. 


Tell your supplier exactly 


where you'll use Stainless and 2. Keep your stock of Stainless Steel carefully separated by grades. 
how you'll fabricate it. 

Minimize scrap losses at the 3 In your storage areas, make sure that surface finishes are protected 
mill by ordering the exact * properly. 


sizes that you will use. 


indicate, if possible, accep- & Lay down strict rules for careful fabrication and handling. It will help 
table alternates in compo- * you reduce rejections. 
sition, gage and finish, 


No matter how carefully these rules are followed, there’ll always be a certain amount 
of scrap. To keep new steel flowing to you, get your scrap back into circulation as 
quickly as possible by promptly turning in every pound to the mills. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~ COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM + UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ~- UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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How 






Helped Save MAN-HOURS, 
MATERIALS, And WEIGHT In Producing This 
Part For “SMITHMOBILE” Truck Mixers 


THE PROBLEM:—How to reduce production time, materials, and weight while 
improving the quality and serviceability of the revolving hopper door 
for The T. L. Smith Company’s “SMITHMOBILE” Truck Mixer. 


THE SOLUTION:—Use of #10 U. S. Gauge steel spun by the ““PHOENIXSPUN” 
method — without need for costly dies, reducing weight by replacing 
casting, and eliminating man-hours for machining due to smoothnes 


and accuracy of finished doors. 


INVESTIGATE possible “‘Phoenixspun” savings for your production. 
Estimates promptly furnished from your prints and specifications. 


Metal Spinning Diviscon PHOENIX PRODUCTS CO. 


4723 WN. 27th St., Milwaukee 16, Wis. 








Tim (AMT ae 
EXPANDED PRODUCTION FACILITIES 

Dm SOLVE YOUR 

CONTACT PROBLEMS 





CO’ Ssetiers. brushes, wipers, 
slip rings, commutator segments and similar components for electrical 
instruments and apparatus represent a field in which Ney Research has 
a long list of important accomplishments. Ney precious metal alloys 
specially developed for these applications are widely and very success- 
fully used. And now enlarged manufacturing facilities have been added 
to meet the steadily increasing demand. If you have applications in 
any of these categories, write at once for the Ney Technical Data Book 


No. R-12. Or call our Engineering Department outlining your needs. 




















THE J. M. NEY COMPANY «+ 105 Elm Street 


HARTFORD 1, CONNECTICUT 
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News Digest 


ports that they have established an annual 
research professorship in chemistry at Har. 
vard in honor of the inventor of nylon. 
The professorship is named for the late 
Dr. Wallace Hume Carothers, and the 
company is making an annual gift of 
$15,000 for five years to support the ap. 
pointed professor and his research. Selec. 
tion of David L. Arm, dean of the School 
of Engineering, University of Delaware, as 
the first to be brought into du Pont under 
its new program for providing engineering 
college educators with a year of practical 
experience, was also announced by the 
company. 


The National Safety Council has granted 
its highest honor, The Distinguished Ser- 
vice to Safety Award, to National Carbon 
Co., a division of Union Carbide and Car- 
bon Corp. The award was given in recog- 
nition of the firm's record in reducing 
employee accident rates each year for four 
consecutive years. 


In order to help meet the increased 
demand for protective finishes and indus 
trial coatings, United Lacquer Corp., has 
an explosion-proof factory building unde: 
construction that will provide 4000 sq. ft 
to be devoted to manufacturing operations 
The building is scheduled for completion 
next month. 


The Bryant Chucking Grinder Co., Fel- 
lows Gear Shaper Co. and Jones and Lam- 
son Machine Co., all of Vermont, are 
planning to open a new joint office and 
showroom at 5835 W. North Ave., Chi- 
cago, about June 1. 


Headquarters of Rem-Cru Titanium 
Inc. have been established at Midland, Pa 
where the company’s production, sales and 
research activities are to be centered. 


The Nevada Scheelite Co., with mines 
and mill near Rawhide, Nev., is being 
transferred by sale of stock to Kennametal, 
Inc. 


More than 750 business leaders, civic 
officials, customers and dealers recently 
attended the opening of U. S. Rubber Co.'s 
new branch office and warehouse at 900 
S. Jefferson Davis Pky., New Orleans. The 
new office will be headquarters for the 
distribution of products for all Louisiana, 
as well as for parts of Alabama, Florida 
and Mississippi. 


Fiberglas Reinforced Plastics Sales head- 
quarters have been moved from Toledo, 
Ohio to New York. Company activities 
will now be located in a newly remodelea 
wing of the Fiberglas Building, 16 E. 56th 
St., under the direction of Ralph Perkins 
Jr., plastics sales manager. 


Servomechanisms, Inc. is relocating 1 
main office and home plant to new an¢ 
larger quarters at Post and Stewart Ave. 


Westbury, L. I., N. Y. 


Rust Engineering Co., Pittsburgh, hs 
been engaged as engineer-constructor of the 
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When full productive capacity 
is a MOST 








Look to MicarTA® for help in getting and keeping full produc- 
tion. In working longer and better in vital machinery it helps 
keep things going at top speed. It is a basic material which does 


i many jobs more efficiently than metal. 
ah MIcARTA is lighter than aluminum ... and pound for pound, 
“Hy has a compressive strength greater than structural steel. It 


cannot rust. 


MIcaRTA resists heat and cold ... acts as a quencher for noise 
and vibration. It makes an ideal insulator. 


Explore this solid and workable plastic. It can be machined, 
formed, or fabricated easier and more economically than metal. 


Westinghouse Electric Corporation, Micarta Div., Trafford, Pa. 
J-06443 





STEEL INDUSTRY 


MICARTA toughness improves steel 
production. It is found in roll-neck 
bearings, run-out tables, pickling 
lines, hold-down rolls, punch rolls, 
and insulators. This workable plastic 
is solving problems in all industries. 
Have you got a place for it? 
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PROMPT DELIVERY! 


lag »D. 0. ’ WORK 


ALUMINUM 
EXTRUSIONS 











HUE FORMED SHAPES 


Let Werner light metal shapes 
help you meet “D.O.” deadlines. 

You can get prompt delivery of 
“custom” shapes in extruded alu- 
minum, as well as roll-formed alu- 
minum, stainless steel, brass, zinc 
and copper. Shapes are manufac- 
tured to close tolerances, to your 
exact specifications. Quality is as- 
sured by Werner’s extensive manu- 
facturing and engineering experi- 
ence, plus full production facilities, 
including tool-and-die-making 
equipment. 

For an estimate, send drawing 
and specifications, plus data on 
quantity, finish, length, etc. Werner 
can perform the following second- 
ary operations — bending, drilling, 
punching, cutting, counter sinking 
and welding. Finishes—as ex- 
truded, polished or anodized. 


R. D. WERNER CO., ic. 


295 FIFTH AVE., N.Y. 16,6. ¥. © PHONE MU 6-2595 


MANUFACTURERS OF ALUMINUM EXTRUSIONS 
AND ROLL-FORMED SHAPES 

















ea an a BN 2 
= Send to: oo »* a 
3 R. D. WERNER CO., tnc., Dept. PN > 
< 295 Fifth Ave., New York 16,N Y be 
x FREE bulletins describing manu- of 
x facturing facilities and telling when to a 
x choose extruded or rolled shapes. t 
xt 
<x > 
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x > 
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News Digest 





new phosphate chemical plant being built 
near Mulberry, Fla. by the Phosphate Div., 
International Minerals and Chemical Corp. 
The $10,000,000 project will produce de- 
fluorinated phosphate and multiple super- 
phosphate. Uranium products will be re- 
covered as a by-product. 


Pennsylvania Optical Co. announced it 
is introducing a complete line of industrial 
lenses under its own trade mark—Pen- | 
optic. 


Construction of a new, $3,800,000 plant 
in Nassau County, L. I., N. Y., has been 
announced by Lewyt Corp. The new plant | 
is expected to employ some 2000 persons, | 
and will produce electronic devices for the | 
armed forces. 





American Cyanamid Co. has announced 
that construction will begin soon on a 


- 64,000 sq ft building in Los Angeles | 


which will be leased to them for a long 
period of time. The Company has also 
arranged to lease a 60,000 sq ft building, 
1055 Commonwealth Ave., Boston, to 
house its operations there. The new facili- 
ties replace four separate offices and four 
warehouses formerly used by the firm in 
Boston. 


In order to alleviate the critical shortage 
of Resorcin, which is hampering produc- 
tion of defense materials, the Chemical | 
Div. of The Bordon Co. has applied to | 
the NPA for authorization to construct a_ | 
Resorcin manufacturing plant in Tacoma, 
Wash. 


Cleveland Vibrator Co. has recently 
completed another addition to its plant, 
which will house new automatic screw ma 
chines. 


Construction on additional facilities for 
the B, F. Goodrich Co.’s research center 
has been started and will be ready for 
occupancy in October, 1951. 


Laclede-Christy Co. has announced the 
purchase of the plant and physical assets | 
of Paterson Fire Brick Co., Clearfield, Pa. 


Crucible Steel Co. of America has an- 
nounced a $27,250,000 program to expand 
its steelmaking capacity at its Midland 
Works. 


Details of a $6,500,000 plant expansion 
program have been announced by Minne- 
sota Mining and Manufacturing Co. Most 
of the projects, located in ten cities and 
eight states, are already underw-y. 


News of 


Societies 





According to a recent announcement by 
Dr. Theodore P. Wright, acting president 
of Cornell University, the new $1,700,000 
center for the study of engineering ma- 
terials will bear the names of two Cornell 
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FANSTEEL 77 METAL 
16.7 * 


GOLD 
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COPPER ALUMINUM MAGNESIUM 
8.9* 2.7* 1.7* 
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1] Metal 


Strong and machinable, with a density 
almost as high as gold and closely 
approaching that of pure tungsten, 
Fansteel 77 Metal is the practical, 


economical high density material. 


Useful for rotors, flywheels, gover- 
nors, balance weights where maximum 
weight is necessary in minimum space. 
Also useful for radiation shields against 


X-ray and gamma radiation. 


Available forms include finished or 


semi-finished parts, bar, rod, rings, 
disks, slabs or special shapes. Fansteel 
Metallurgical Corporation, North 


Chicago, Illinois, U.S. A. 


Ask for Bulletins: 


C) Fansteel 77 Metal 

C) Fansteel Siliconized Molybdenum 
C) Fansteel Tungsten and Molybdenum 
C) Fansteel Tantalum 
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7 We have advanced the tech- 
nique of grinding AlSiMag ce- 
ramics so that we can obtain, on 
critical dimensions which lend 
themselves to grinding, the ac- 
curacy of comparable precision 
metal parts. 























“ Moreover, AlSiMag ceramics 
are more wear resistant than 
steel and, in many designs, can 
be manufactured to close toler- 
ances at lower cost. 




















Grinding is most practical on 
flat and round surfaces. We are 
equipped to grind flats up to 50 
sq. in., rods up to 10” diameter 
and holes as small as 3/16" ue ome ome 











Precision 
FLATS 


b These AlSiMag spacers are flat within a : Tasos 
. _— 





















0002” and parallel within .0005' Thick- > 2 e TRADE MARK REG US PAT OFF 
4 +. ” . . > 7 

ness tolerance + .001”. For special applica- (2 F& =) 

tions, flat shapes have been ground to a 





\ Ne af 
thickness of .008”. ~Ne 


— Precision es Se —- pit a ¥ 
ROUNDS eel ail 





These centerless ground AlSiMag shafts are 
held to diameter tolerances of + .0002” and 
| straight within .010, total indicator reading 
\.005 Camber), in lengths up to 9”. 


Cdvanced grinding and lapping methods now permit dimene 


I accuracy formerly considered impossible in technical ceramics. 





* If you have a design problem which might be 
solved by an AlSiMag technical ceramic made to 
close tolerances, send us your blue print and an 
outline of your requirements. Our comments and 
recommendations will be furnished promptly. 
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Thermo électric Co. Ine ' 
cn ads ntw pyuas?® 
; , 
ee Now, on one handy chart 


(8 %2” x 5%”) Color Codes, Calibration Symbols, 
Thermo Elements of Thermocouple and Extension Wires for ISA, 
U.S. Military and Aeronautical Specifications — Plus — Resistance Tables. 


Write Today for your copy. No obligation, of course. 


Thermo Electric @.anc 


FAIR LAWN, NEW JERSEY 








+ 75 mm, 90 mm, 105 mm and other sizes Compressed gas cylinders or tanks are 
Shell Forgings ere scale-free hardened, uniformly, = Gas Cylinders continuously normalized and annealed— 
tomatically and continuously, in these and other EF gas fired scale-freg, inside and oul—in this and other EF gas fired 
installations. furnaces. 


Typical QD Furnace 
Installations 


We have the drawings 
and have already built these 
and many other defense production furnaces. 
Years .of experience and complete manufacturing facilities 
enable us to give dependable service on furnaces for treating jet or 
propeller type engine parts; tank, automotive or aircraft parts; armor plate; 
metal powder products, ammunition components and other defense products. 


Ask for 


— THE ELECTRIC FURNACE CO. . SALEM, OHIO 


461-DP 


GAS, OIL OR ELECTRIC FURNACES, FOR ANY PRODUCT, PROCESS OR PRODUCTION 






Propeller biedes ere wniformiy heated A battery of BF gas fired radiant tube con- 
Aircraft Parts and quenched in this EF continuous fur- Shell Cases tinvous special atmosphere, clean annealing 
nace. Types available for other propeller and jet type engine and stress relieving furnaces. Other types aveilable for steel 
and aircraft parts. or brass 
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News Digest 


faculty members who pioneered in en. 
gineering education. The new materials 
testing laboratory will be called Thurston 
Hall, in honor of Robert H. Thurston, 
while the materials processing laboratory 
will carry the name of Dexter S. Kimball, 
first dean of the College of Engineering. 


T. G. Robinson has been elected chair. 
man of the Gas, Fuels and Combustion 
Section of the Western Society of Engi- 
neers. Mr. Robinson is president of Meters 
and Controls, Inc., representatives of the 
Hays Corp. in the Chicago area. 


Dr. Jess Harrison Davis, president of 
Clarkson College of Technology, has been 
elected to succeed Dr. Harvey Nathanie! 
Davis, who is retiring as president of 
Stevens Institute of Technology after 23 
years. 


Continuing improvement in steel foun- 
dry safety practices is anticipated as the 
direct outgrowth of the 1951 National 
Safety Contest sponsored by Steel Foan 
ders’ Society of America. The national 
competition, open to more than 150 mem- 
ber steel foundries, will be conducted 
during June, July and August. 


The first International Nickel Co. 
graduate fellowship in metallurgical engi- 
neering at the Illinois Institute of Tech- 
nology has been awarded to Charles H 
Parcells, instructor in metallurgy at the 
University. The fellowship, one of two 
established by INCO, provides for two 
years’ study leading to a doctor's degree 
and carries an annual award of $1500 and 
tuition. Illinois Tech has also announced 
Frederick J. Clemens, Senior at the Aero- 
nautical University, as the winner of first 
place for his paper on ‘““The Development 
and Operation of the Helicopter’’ at the 
annual student-member meeting of the So- 
ciety of Automotive Engineers, held on the 
school campus. Another announcement, 
naming Thomas P. Collier, assistant gen- 
eral manager of export operations for Inter- 
American Orange-Crush Co., as managet 
of international research operations at the 
Armour Research Foundation of the Illi- 
nois Institute of Technology, was also 
released. 


The Electrochemical Society, during 1ts 
national spring meeting, announced the 
establishment of The Palladium Medal, to 
be awarded biennially for original and out- 
standing contributions to the knowledge of 
corrosion and its control. 


According to a recent announcement D} 
the American Foundrymen’s Society, a pt0o- 
gram to found a technical center for th¢ 
production of cast metals vital to the 
tion's rearmament program is well under- 
way. Over $95,000 of the $100,000 has 
been raised by voluntary subscription, and 
the center is to be established during the 
next two years in one of the principal mid: 
western foundry centers. 
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Three Refractory Cements 
For Lower-Cost Heat-Control 


ALUNDUM* CEMENT — Electrically 
fused alumina in its most dense and un- 
shrinkable form. Its high refractoriness, 
electrical resistivity, thermal conductivity 


for embedding electrical resistors, ram- 
ming burner blocks, setting bricks and lin- 


ing certain metal melting furnaces. 


| 
| 
| 
| 
| and resistance to oxidation make it ideal 
| 
| 
| 





Resistor cround muffle imbedded in ALUNDUM cement 
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CRYSTOLON* CEMENT — A silicon 
carbide product that is an excellent heat 
conductor and highly resistant to spall- 


ing, slag adherence and penetration. 
ing non-ferrous metal melting furnaces 


and laying brick in zinc and zinc oxide 


| 
| 
| 
Especially suitable for lining and patch- | 
| 
furnaces. | 

! 
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MAGNORITE* CEMENT — Electrically 





fused magnesia and one of the most re- 
fractory oxides commercially available. 


Has high resistance to basic slags and is 


naces in which refractory metals and 
alloys — ferrous and non-ferrous — 


| 
| 
| 
| 
| recommended for lining induction fur- 
| 
| 
| are melted, 

| 


High frequency induction furnace lined with MAGNORITE 
cement 


Norton refractory cements have been developed to meet a wide variety 
of metal-working processes involving the use and control of heat. A Norton 
refractories engineer will be glad to specify the right cements for your 


applications. NORTON COMPANY, Worcester 6, Mass. 


*Trade-Marks Reg. VU. S. Pat. Off. and Foreign Countries, 












NORTON 


TRADE MARK REG. U.S. PAT OFF 


Special REFRACTORIES 


Making better products to make other products better 


Canadian 


GREEN FIRE BRICK CO., Lid. 


Representative 


A. Pp, TORONTO, ONTARIO 





JULY, 


1951 





For 
high temperature 
furnaces... 
Super- Duty 
ALUNDUM 
Tubes 


, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Norton keeps pace with steadily increas- 
ing temperatures in heat treating and 
sintering processes with a line of pure oxide 
refractories especially developed to with- 
stand high heat. 

Outstanding among these are ALUN- 
DUM tubes (also cores and muffles) made 
of 99% fused alumina, providing excellent 
thermal conductivity and usable at temper- 
atures up to 1950° C. 


Norton Hearth Plates 
are of CRYSTOLON (silicon carbide), se- 


lected for this important use because of its 
high refractoriness and great mechanical 
strength. CRYSTOLON hearths help re- 
duce the refractory bulk within the furnace 
and have aided in increasing continuous 
furnace operating time from 4 weeks to 18 
months or longer. 





You'll find many helpful facts on Norton 
refractories, including bricks, burner blocks, 
cores and muffles in Bulletin 151. Write for it. 


NORTON COMPANY 


346 NEW BOND STREET 
WORCESTER 6, MASS. 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 





SE NO LIQUIDS .. . NO GASES 





Literature MODEL H 
on 
Approved by Factory 
Request Mutual Laboratories 


Improved High Temperature Safety Switch. 
Available with switch normally closed for 
cutting off heat, stopping fan, closing valve— 
with switch normally open for lighting lamp 
or ringing bell—with single pole double throw 
switch .. . breaks heating circuit while closing 
alarm circuit. 

Accurate, Rugged, Dependable 

Corrosion and heat resisting tube 

Dial Pointer for easy setting inside case 
Locking screw locks temperature setting. 
Terminal plate has large screw terminals 


Snap-action Micro-Switch eliminates con- 

tact troubles 

® Range minus 100° to 1400° F. 
Adjustable range 200 degrees 

®@ Dimensions—514" x 1%” x 3” 





MODEL V-1 


For lower temperature 
range from 0-300° F. 
Available for minimum 
of—100° to maximum 
of 600° F. Usual ad- 
justable range 50-150°, 
operating differential 
may be as small as +1, or as large as 
+5°. Adjustable by screw and dial inside 
case. (Sizes 2%," diameter X 414” high.) 





MODEL D 


Adjustable 
200-500° F. Tem- 
perature range 
0-1400° F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 
knob to change temperature setting. (Sizes 
5V. x 2% x 2%”.) 


range 





Instruments also Built to Specifications 


Making Precision Controls for Over 14 Years 











BURLING INSTRUMENT CO. 


9 VOSE AVENUE 
SOUTH ORANGE, NEW JERSEY 
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Meetings and Expositions 


AMERICAN ELECTROPLATERS So- 
CIETY, annual convention. Buffalo. 
July 30-Aug. 2, 1951. 

SOCIETY OF AUTOMOTIVE ENGIN- 
EERS, West Coast meeting. Seattle. 
Aug. 13-15, 1951. 

AMERICAN CHEMICAL SOCIETY, dia- 
mond jubilee meeting. New York. 
Sept. 3-7, 1951. 

ILLUMINATING ENGINEERING SOCI- 
ETY, national technical conference. 
Washington, D. C. Aug. 27-30, 
1951. 

SOCIETY OF AUTOMOTIVE ENGIN- 
EERS, tractor and production forum. 
Milwaukee. Sept. 10-13, 1951. 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, Instruments & Regu- 
lators Div. and INSTRUMENT So- 
CIETY OF AMERICA, exhibit and 
joint conference. Houston. Sept. 


10-14, 1951. 

STEEL FOUNDERS’ SOCIETY, fall meet- 
ing. Hot Springs, Va. Sept. 24-25, 
1951. 


AMERICAN SOCIETY OF MECHANICAI 
ENGINEERS, Petroleum Mechanical 
Engineering conference. Tulsa 
Sept. 24-26, 1951 

AMERICAN SOCIETY OF MECHANICAI 
ENGINEERS, fall meeting. Minne- 
apolis. Sept. 25-28, 1951. 

ASSOCIATION OF IRON & STEEL EN- 
GINEERS, annual convention. Chi- 
cago. Oct. 1-4, 1951. 

INDUSTRIAL PACKAGING & MATERI- 
ALS HANDLING EXPOSITION. Cleve- 
land. Oct. 1-4, 1951. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Pet 
roleum Branch fall meeting. Okla- 
homa City. Oct. 3-5, 1951. 

PRESSED METAL INSTITUTE, annual 
meeting. Chicago. Oct. 3-6, 1951. 

SOCIETY OF AUTOMOTIVE ENGIN- 
EERS, aeronautic, production forum 
and display. Los Angeles. Oct. 3-6, 
1951. 

PORCELAIN ENAMEL INSTITUTE, an- 
nual forum. Columbus, Ohio. Oct. 
10-12, 1951. 

ELECTROCHEMICAL SociEty, fall con- 
ference. Detroit. Oct. 10-13, 1951. 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, Fuels and AIME Coal 
joint conference. Roanoke, Va. Oct. 
10-11, 1951. 

AMERICAN WELDING SOCIETY, annual 
meeting. Detroit. Oct. 14-20, 1951. 

AMERICAN GAS ASSOCIATION, annu- 
al convention. St. Louis. Oct. 15- 
17, 1951. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Insti- 
tute of Metals Div. fall meeting. 
Detroit. Oct. 15-17, 1951. 

AMERICAN SOCIETY FOR METALS, 
annual meeting. Detroit. Oct. 15- 
19, 1951. 

NATIONAL METAL CONGRESS & EXx- 
POSITION. Detroit. Oct. 15-19, 
1951. 


Want to know 
more about 





ANALY SIS? 


Read this 
New 8-page 





ENGELHARD 
BULLETIN 



















N. is your 


gas analysis problem? 





| 
' 


Look at these 
Data - Packed Pages 














YOU WILL FIND a wealth of ma- 
terial on a wide range of gas anal- 
ysis problems and their solutions 
in the new Engelhard 8-page illus- 
trated bulletin. It explains how 
Engelhard equipment provides 
complete, sensitive, accurate anal- 
yses by the proven thermal conduc- 
tivity method. The bulletin also 
contains a valuable thermal con- 
ductivity table that you will want 
to keep for handy reference. Write 
| for your free copy today. Ask for 
Bulletin 800A. 








| Please send me FREE copy of Bulletin 
| 800-A on Gas Analysis. 


Company 
Address 


eevee eveeeeneeee*tenvnenevee 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N./ 
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Materials 





Irons ® Steels 


Stainless Steel Design. Allegheny Ludlum 
Steel Corp. Book discusses in detail appli- 
cations of high tensile stainless steel in 
structural design. (1) 


Corrosion Resistant Steel. Bethlehem Steel 
Co., 52 pp, ill, No. 269. Properties and 
characteristics of Mayari R low alloy, 
light, strong steel with high corrosion 
resistance. (2) 


Heat Resistant Steels. Chicago Steel Foun- 
dry Co. Properties of Pyrasteel, chromium- 
nickel alloy designed for resistance to 
high temperatures, corrosive gasses and 
most commercial acids. (3) 


Steel Analyses Chart. Globe Steel Tubes 
Co., No. 333. Tabulation of stainless steel 
analyses as produced by various manu- 
facturers showing applications of each. 


(4) 


Gray Cast Iron. Gray Iron Founders’ So- 
ciety, Inc. Booklet gives mechanical and 
engineering characteristics of gray cast 
iron. Includes details for designing cast 
components. (5) 


Free Machining Steel Plates. W. J. Holli- 


m day & Co., Inc., 6 pp, ill, No. 901. Prop- 


erties, characteristics and advantages of 
Speed Case and Speed Treat steel plates. 
Shows applications. (6) 


Stainless-Clad Steels. Ingersoll Div. of 
Borg-Warner Corp. Folder describes 
IngAclad, 20% cladding of stainless steel 
bonded to backing of carbon steel. (7) 


Steel Data. Joseph T. Ryerson & Son, 
Inc., 250 pp. Much helpful data on steel 
Specifications and comparisons, tolerances, 
weight and a variety of other subjects. 

(8) 
Galvanized Steel. Sharon Steel Corp. Bro- 
chure summarizes test data on Galvanite 
zinc coated steel said to fabricate like 
ordinary cold rolled steel, resist corrosion 
tor years, (9) 
Graphitic Steel. The Timken Roller Bear- 
Steel & Tube Div. Data on prop- 


erties and applications of graphitic steels 


d in Timken Graphitic Steel Data Book. 


(10) 
Stainless Clad Steel. Alan Wood Steel 
Co., No. D-97, Properties and applica- 
tions of Permaclad stainless clad steel 
affording surface characteristics of stain- 
less steel, formability of carbon steel. 


(11) 
JULY, 1951 


Nonferrous Metals 


Aluminum By-Products. Aluminum Co. of 
America, 4 pp, ill, No. AD-251. De- 
scribes company’s research facilities and 
their part in the development of ceramic 
and gallium by-products. (12) 


Brass. The American Brass Co., 4 pp, ill, 
No. B-39. Describes brass made by 
“Formbrite’”’ process, said to give excel- 
lent fabricating properties, high tensile 
strength, hardness and ductility. (13) 


High Density Metal. Fansteel Metallurgi- 
cal Corp. Bulletin describes Fansteel 77 
Metal, said to be strong, machinable, use- 
ful in rotors and balance weights, and 
has a density close to that of tungsten. 


(15) 


Silicon Bronzes. Federated Metals Div., 
American Smelting and Refining Co., 4 
pp, ill. Applications, typical properties 
and descriptions of high-strength silicon- 
copper alloys for casting. (16) 


Aluminum Alloy. Frontier Bronze Corp. 
Data on Frontier 40-E aluminum alloy 
combining high strength, good shock and 
corrosion resistance and machinability. 

(17) 
Corrosion Resistance Computer. H. M. 
Harper Co. Cardboard slide indicator en- 
ables rapid determination of proper non- 
ferrous alloy or stainless steel for use 
with 142 corrosive agents. (18) 


Electrical Resistance Alloy. The C. O. Jel- 
liff Manufacturing Co. Engineering data 
on Jelliff Alloy 1000, said to have out- 
standing electrical and mechanical prop- 
erties. (19) 


Aluminum Alloys. Reynolds Aluminum 
Co., 12 pp, ill, No. AD104. Describes 
aluminum alloys, the forms in which they 
are available, and their uses. Includes 
tables of properties. (20) 


Nonferrous Alloy Specifications. The Riv- 
erside Metal Co. Correlations of ASTM, 
Federal, Army and Navy Specifications 
for 40 nonferrous alloys. Includes char- 
acteristics, available forms and uses. (21) 


Ferro Alloys and Metals. Vanadium Corp. 
of America, 24 pp, ill. The Vancoram 
Review presents technical articles on ap- 
plications and developments in ferro 
metallurgy especially concerned with va 
nadium alloys. 22 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 179 














































































Nonmetallic Materials * Parts 


Porcelain Insulators. The Akron Porcelain 
Co., 6 pp, ill. Numerous electrical insu- 
lators of various porcelains and brief 
description of engineering properties of 
porcelain. (23) 


Ceramic Parts Design. American Lava 
Corp., 7 pp, ill, No. 144. Design tips on 
the best methods of designing steatite 
extruded and die-pressed parts. (24) 


Extruded Plastics. The Anchor Plastics 
Co., 8 pp, ill, No. AP51. Shows numer- 
ous applications of extruded thermoplas- 
tics and brief characteristics to aid in 
selection. (25) 


Low Pressure Molding Material. Bolta 
Products Sales, Inc., 4 pp, ill. Specifica- 
tions, features and applications of Bolt- 
aron low-pressure molding material said 
to be exceptionally durable. (26) 


Bonding Resins. Ciba Co., 4 pp, ill. Prop- 
erties of new group of resins, their appli- 
cations as adhesives for metals and non- 
metallics, moldings and coatings. (27) 


Porcelain Products. The Colonial Insulator 
Co., 12 pp, ill. Shows wide range of 
custom made porcelain products, includ- 
ing inswlators, forms for dipped rubber 
goods, and kitchen appliances. (28) 


Coated Fabrics. The Connecticut Hard 
Rubber Co. Uses, chemical, electrical and 
mechanical properties, and availability of 
heat resistant silicone rubber coated, glass 
fabrics. (29) 


Commercial Glass. Corning Glass Works, 
No. B-83. “Properties of Selected Com- 
mercial Glasses” gives features of various 
types of glass and suggests industrial 
applications. (30) 


Plastics. E. I. du Pont de Nemours & Co., 
(Inc.), 10 pp, ill, No. 113/3. Descrip- 
tions, advantages and uses of Lucite, Pol- 
ythene Nylon, Butacite, Pyralin, Plasta- 
cele and Teflon. (31) 


Laminated Plastics Parts. The Formica Co 
Catalog gives full information on com- 
pany’s facilities for complete machining 
of Formica custom-made parts. (32) 


Polyvinyl Plastics. B. F. Goodrich Chemi- 
cal Co., 16 pp, ili. Properties and de- 
scriptions of Geon resins for such appli- 
cations as extrusions, wire and cable, 
flooring and molded parts. (33) 
Rubber Reinforcing Resin. Goodyear Tire 
& Rubber Co., Chemical Div., No. 601-B 
Features and applications of Pliolite S-6B 
resin giving greater plasticity in rubber 
processing at low temperatures. (34) 
Plastics Molding. P. R. Mallory & Co., 
Inc., 4 pp, ill. Complete production facil- 
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ities for large scale production of custom- 
molded parts from design to finishing and 
assembly. (35) 


Protective Covering. Nox-Rust Chemical 
Corp. Booklet describes Vapor-W rapper 
chemically treated paper said to protect 
metals against corrosion without use of 
oil or grease. (36) 


Alkyd Molding Compound. Plaskon Div., 
No. A-3. Describes process for use in 
molding Plaskon Alkyd 420 (granular 
type) compounds, with data on mold 
construction, preforming and preheating. 

(37) 
Extruded and Molded Rubber Parts. Re- 
public Rubber Div., 12 pp, ill. Describes 
facilities for custom manufacture of 
molded and extruded rubber products. 
Describes various products. (38) 


Molded Parts. Resistoflex Corp., 4 pp, ill, 
No. 4g/3. Properties and uses of this 
company's custom-molded parts and res- 
inous-lined, reinforced industrial hose. 

(39) 


Molded and Laminated Plastics. The Rich- 
ardson Co., 4 pp, ill. Describes wide line 
of Insurok laminated and molded plastics 
products and facilities to design and fab- 
ricate them. (40) 


Carbon and Graphite Parts. Stackpole Car- 
bon Co., No. 40. Shows numerous stand- 
ard parts and includes helpful data on the 
selection of carbon-graphite products. 

(42) 
Rubber Parts. Stalwart Rubber Co., 16 pp, 
ill, No. 51SR-1. Describes applications 
and fabrication of rubber compounds de- 
signed to resist temperature, abrasion, 
chemicals and weathering. (43) 


Preformed Plastics. F. J. Stokes Machine 
Co., ill, No. 509. Detailed properties of 
preformed plastics, pills, briquettes, or 
compacts said to be useful in accurate, 
less wasteful packing of molds. (44) 


Laminated Plastics. Synthane Corp., 4 pp, 
ill. Military, government and other spe- 
cifications of Synthane laminated plastics 
sheets, tubes and rods. (45) 


High Temperature Insulation. H. I. Thomp- 
son Co., 34 pp, ill. Detailed technical 
data on Refrasil, giving case histories on 
performance characteristics as a high tem- 
perature insulator. (46) 


Rubber Parts. Tyer Rubber Co., 4 pp, ill, 
No. 1c. Describes design and molding 
service for rubber parts specified by in- 
dustry. (47) 


Carbon-Graphite Parts. U. S. Graphite Co., 
68 pp, ill, No. G-49. Propertics, chemical 
resistance, limitations, assembly informa- 
tion, design aids and 60 applications of 
Graphitar. (48) 


Metal Parts ® Forms 


Precision Castings. The Adapti Co., In- 
vestment Casting Div. Brochure explains 
precision casting methods and shows by 
numerous applications how they are used. 


(49) 
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Precision Castings. Alloy Precision Cast- 
ings Co., 8 pp, ill. Describes frozen mer- 
cury process for close tolerance precision 
casting of parts to order. Shows numerous 
products. (50) 


Aluminum Extruded Shapes. Aluminum 
Co. of America, No. AD-229. Explains 
potentialities of extrusion process for 
aluminum to save money in fabrication 
operations. (51) 


Prefinished Metals. American Nickeloid 
Co., 4 pp. Sampler shows finishes and 
platings available on zinc, steel, copper, 
brass and aluminum-base metals with 
actual samples. (52) 


Nonferrous Plaster Mold Castings. Atlantic 
Casting & Engineering Corp., No. 4. De- 
scribes production of copper-base and 
aluminum alloy “Atlanticastings.”” (53) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp, ill. Shows facilities 
for manufacturing welded steel tubing, 
its applications, fabrication and specifica- 
tions. (55) 


Steel Tubing. Bundy Tubing Co., 20 pp, 
ill. Properties, specifications and typical 
parts of Bundyweld double-walled, cop- 
per-coated steel tubing. (56) 


Cemented Carbide Products. Carboloy Co., 
60 pp, ill, No. GT-250. Specifications 
and applications of this company's ce- 
mented carbide tools and blanks both 
standard and made to order. (57) 


Stainless Tubing. Carpenter Steel Co., Al- 
loy Tube Div., 4 pp, ill. Physical prop- 
erties, corrosion resistance and available 
sizes of this company’s stainless tubing. 

(58) 


Brass Wire Cloth. Chase Brass & Copper 
Co. Lists mesh, diameter of wire, percent 
open area, weight and other data on com- 
plete line of company’s brass and copper 
wire cloth. (59) 


Steel Castings. Continental Foundry & 
Machine Co., 32 pp, ill. Booklet presents 
12 considerations that should be taken 
into account in buying steel castings. 
(60) 


Stainless Valves. The Cooper Alloy Foun- 
dry Co., 48 pp, ill. Catalog gives com- 
plete line of firm’s stainless valves, fit- 
tings and accessories. Includes design 
information. (61) 


Forged Parts. Drop Forging Assn., 60 pp. 
“Metal Quality” gives detailed data on 
the effects of hot working metals, describ- 
ing properties obtained, advantages and 
limitations. (62) 


Aluminum Castings. Eclipse-Pioneer Div. 
Foundries. “Book of Facts’’ discusses 
firm's facilities for producing aluminum, 
other nonferrous castings, describes ad- 
vantages of casting. (63) 


Metal and Plastics Parts. The Electric 
Auto-Lite Co., Bay Manufacturing Div., 
16 pp, ill. Shows wide variety of custom- 
made ornamental and functional metal 
and plastics parts. (64) 


Corrosion Resistant Castings. Electro-A|. 
loys Div., American Brake Shoe Co., No 
T-171. Properties and engineering uses of 
Chemalloy corrosion resistant alloys for 
casting. (65) 


Stainless Tubing. Peter A. Frasse & Co, 
12 pp. Data on machining seamless 
mechanical tubing, including recommend. 
ations for tool design. (66) 


Laminated Metals. General Plate Diy, 
Metals & Controls Corp., 4 pp, ill, No. 
la. Properties and uses of various lami- 
nated metals, including precious metals 
overlays and laminated silver contacts. 
(67) 
Precision Investment Castings. Hitchiner 
Manufacturing Co. Technical and design 
data on costs, tooling, production and 
limitations of precision investment cast. 
ings. (68) 


Die Castings. The Hoover Co., 12 pp, ill, 
No. 853. Shows this company’s facilities 
for producing zinc and aluminum die 
castings. Includes design helps, describes 
applications. (69) 


Iron and Steel Castings. Hunt-Spiller 
Manufacturing Corp. Folder describes ex- 
tensive facilities for production and fin- 
ishing of iron and steel castings of any 
size and quantity. (70) 


Investment Castings. Investment Casting 
Co., 12 pp, ill. “Investment Casting” de. 
scribes process for precision casting of 
intricate close tolerance parts in difficult 
to machine metals and shows advantages 

(71) 
Metal Rings. King Fifth Wheel Co. Cata- 
log and capacity charts of this company’s 
facilities for bending and welding metal 
rings for industrial purposes. (72) 


Steel Castings. Lebanon Steel Foundry 
Data sheets give design aids for making 
good steel and alloy castings. Includes 
properties and chemical analyses of alloys 

(73) 
Aluminum Extruded Shapes. Light Metals 
Corp., 6 pp, ill. Shows facilities for pro- 
ducing to order a variety of indicated 
aluminum fabrications and _ extruded 
shapes. (74) 


Die Castings. Litemetal Die Cast, Inc. 12 
pp, ill. How to select best light metal for 
die casting. Shows facilities producing 
light metal pressure die castings. (75) 


iron Castings. Meechanite Metal Corp., 4 
pp, ill, No. 32. Detailed tabular summary 
of physical properties of Meehanite high 
quality gray iron castings. (76) 


Powder Metal Parts. Metal Powder Prod- 
ucts, Inc., 2. pp, ill. Lists types of metal 
powder parts this company manufactures 
to order, their cost-saving advantages 

(77) 
Ferrous Metal Forms. Motors & Metals, 
Inc., 4 pp, ill. Shows stock of Meehanite 
metal forms such as rounds, tees, chan 
nels, angles, rings and bushings available 
from this company. (78) 


Precious Metals Parts. The J. M. Ney ©» 
No. R-12. Technical data book describes 
this company’s application of precious 
metal alloy to such components as elec: 
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contacts, brushes and slip rings. 
(79) 


Precision Castings. Ohio Precision Cast- 
ings, Inc. Job study brochure on plaster 
mold precision casting applications made 
from brass, bronze, aluminum and beryl- 
lium copper. (80) 


Metal Powders. Plastic Metals Div., 4 pp, 
ill. No. 567. Describes applications, ad- 
vantages and limitations of powder metal- 
lurgy as used by this firm for custom- 
making parts. (81) 


Powdered Metal Parts. Powdered Metal 
Products Corp. of America. Catalog de- 
tails powdered metal fabrication possibili- 
ties for such parts as gears, bearings, 
Glters and self-lubricating bearings. (82) 


trical 


Powdered Metal Parts. Radio Cores, Inc.,. 


4 pp, ill. Describes this company’s facili- 
ties for production of made-to-order pow- 
der metal parts of all types. (83) 


Metal Parts. Edwin B. Stimpson Co., Inc., 
{0 pp, ill, No. 90. Illustrates complete 
line of small metal parts and fasteners, 
such as arrows and hands, parts for cloth- 
ing, radios, etc., and ventilators. (85) 


Stainless Tubing. Trent Tube Co. Trent- 
weld Data Bulletin describes Trentweld 
stainless steel tubing, machine formed and 
welded in wide range of sizes. (86) 


Steel Castings. Unitcast Corp., ill, No. 
Discusses this company’s testing 
facilities for insuring high quality _pro- 
duction of steel castings. (87) 


Metal Powder Machine Parts. The Wel- 
Met Co., 4 pp, ill. Numerous applications 
in which powder metallurgy proved a 
more economical method of producing 
parts than other methods. (88) 


Light Metal Shapes. R. D. Werner Co., 
i pp, ill. Explains relative merits of cold 
roll forming and extruding light metal 
hapes. Shows company’s facilities for 
both types of fabrication. (89) 


6049-5 


Coatings ® Finishes 


Phosphate Coating for Steel. American 
Chemical Paint Co., 4 pp, ill. Describes 
method of meeting Government specifica- 
tions for Grade I finish on steel using 
Granodine’’. (90) 


Surface Coating Resins. American Cyana- 
mid Co. Properties, compatability and 
drying schedules of alkyd, formaldehyde, 
phenolic and dibasic acid resins for use 


in surface coatings. (91) 
Protective Coatings. R. M. Hollingshead 
Corp., ill. Folder describes Klad Kote cor- 


rosion preventives, gives detailed specifi- 
cations, uses, description and other data 
in tabular form. (92) 


Protective Coating. Maas & Waldstein Co., 
No. 117. Technical data on Water Dip 

ective coating for plated metal 
es said to afford good oxidation 
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protection. (93) 


Metallizing. Metallizing Engineering Co., 
6 pp, ill, Vol. 5, No. 8. Case histories 
describing time- and cost-saving salvage 
applications of metallizing. (94) 


Heat Resistant Finish. Midland Industrial 
Finishes Co., 4 pp, ill. Numerous appli- 
cations show effectiveness of Sicon, sili- 
cone-base finish with high stability under 
high temperatures. (95) 


Black Oxide Coating. The Mitchell-Brad- 
ford Chemical Co., 4 pp, ill, No. MB-3. 
Six advantages of Black Magic (Type A) 
Black Oxide coating process for steel and 
iron. (96) 


Zinc Dust Paints. New Jersey Zinc Co., 
36 pp, ill. Characteristics and uses of 
zinc dust paints, most adherent paints for 
galvanized iron and sheet zinc. (97) 


Phosphate Coating for Steel. Parker Rust 
Proof Co., 24 pp, ill, No. A-2511. De- 
scribes Parkerizing process for the protec- 
tive coating of steel, its advantages and 
applications. (98) 
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Heat Treating * Heating 


Heat Treating. Ajax Electric Co., Inc., 
906 Frankford Ave., Philadelphia, 72 pp, 
No. 116. Data on various methods of 
heat treating metals in this firm’s salt 
bath furnaces. Request on company sta- 
tionery. 


Controlled Atmosphere Furnaces. Delaware 
Tool Steel Corp., 16 pp, ill. Construc- 
tional features and principle of operation 
of this firm’s controlled atmosphere fur- 
naces. (99) 


Induction Heating. General Electric Co., 
GEA-4945. Case histories on the ways in- 
duction heating is being used to speed 


number circled below. 
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| should like a copy of each piece of Manufacturers’ Literature specified by 


production of metal parts, cut costs. (100) 


Electrical Sintering Furnaces. Harper Elec- 
tric Furnace Corp., 2 pp, ill, No. 847. 
Construction features, operation and spe- 
cifications of sintering furnaces for pow- 
der metals. (101) 


Oil Burner. Hauck Manufacturing Co., 24 
pp, ill, No. 410. Description and specifi- 
cations of proportioning oil burner for 
such uses as batch and continuous heat 
treating furnaces. (102) 


Carburizing Nitriding Furnace. Hevi Duty 
Electric Co., 28 pp, ill. Data on construc- 
tion, features and operation of Hevi Duty 
Carburizer-Nitrider furnace. (103) 


Heat Treating Fixtures. Hoskins Manufac- 
turing Co. Catalog shows various heat 
treating fixtures, baskets, etc., made from 
heat resistant alloys. (104) 


High Frequency Heating Units. Lepel High 
Frequency Laboratories, No. MM-7. Spe- 
cifications, features and advantages of this 
company’s low cost, high frequency heat- 
ing units. (105) 


Induction Heating Units. Lindberg Engi- 
neering Co., No. 1440. Descriptions and 
applications of this firm’s induction heat- 
ing units said to give rapid, dependable 
operation on large or small parts. (106) 


Refractories. The Norton Co., No. 151. 
Data on this company’s refractories, 
bricks, burner blocks, cores and muffles. 

(107) 


Ammonia Dissociators. Sargeant & Wilbur, 
Inc., 4 pp, ill, No. A.D. 10. Features, 
specifications and applications of a variety 
of this company’s ammonia dissociators. 

(108) 


Heat Treating Accessories. Stanwood Corp., 
16 pp, ill, No. 16. Describes variety of 
heat treating accessories, including bas- 
kets, retorts and carburizing boxes. (109) 


Dry Cyaniding Furnaces. Surface Combus- 
tion Corp., 4 pp, ill, No. SC-145. De- 
scription, advantages and principle of dry 


(gas) cyaniding process showing this 
company’s batch. and continuous type 
furnaces. (110) 
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Gear-Hardening Machine. Westinghouse 
Electric Corp., No. B-5259. Describes op- 
eration of radio frequency gear-hardening 
machine for hardening gears and shafts. 

(111) 


Cleaning ® Finishing 


Buffing and Polishing Machine. Acme 
Manufacturing Co. Descriptions and fea- 
tures of this firm’s automatic buffing and 
polishing lathes for rapid finishing of 
parts in quantity. (113) 


Barrel Finishing. Almco Div., Queen Stove 
Works, 20 pp, ill. Describes advanced 
barrel finishing process and equipment 
for controlled, close-tolerance finishes of 
metal parts. (114) 


Wet-Blasting Units. The Cro-Plate Co., 4 
pp, ill. Describes new line of wet-blast- 
ing units for high production deburring, 
descaling, stock removal and general fin- 
ishing. (115) 


Cleaning Metal Surfaces. Neilson Chemi- 
cal Co. Data sheet describes this firm's 
products meeting government specifica- 
tions for cleaning, rust removing, etch- 
ing and protection of metals. (116) 


Metal Cleaners. Oakite Products, Inc., 48 
pp, ill. Booklet outlines all major clean- 
ing methods for use on aircraft metals. 
Includes cleaning for anodizing, paint- 
ing, spot welding and other purposes. 

(117) 


Tumbling Barrels. Tumb-L-Matic, Inc., 2 
pp, ill, No. LS-48. Features and specifi- 
cations of Lupomatic dry process tum- 
bling barrels for cutting down, deburring, 
burnishing metal and plastics parts. 
(118) 
Hard Chromium Plating Unit. Ward Leon- 
ard Electric Co., 4 pp, ill. Features of 
Model A-20 Chromaster industrial hard 
chromium plating unit, description of 
process and Chromasol solution. (119) 


Welding * Joining 


Bronze Welding Electrodes. Ampco Metal, 
Inc., 24 pp, ill, No. W-17. Technical 





data on all of this company’s bronze 
welding electrodes, plus recommended 
welding techniques and procedures to use. 

(120) 


Welding Design. Eutectic Welding Alloys 
Corp., 40 pp, ill, No. 1. Manual gives 
detailed information on welding design, 
including joining methods, heating meth- 
ods, technology and analyses of various 
joints. (121) 


Tungsten Electrodes. Fansteel Metallurgical 
Corp., 4 pp, ill, No. 1.102-1. Describes 
tungsten electrodes said to be 99.9% 
pure. Includes specifications and directions 
for use. (122) 


Brazing. Handy & Harman, ill, No. 54. 
Brazing News describes applications and 
developments of Easy-Flo and Sil-Fos low 
temperature silver brazing alloys. (123) 


Cold Headed Fasteners. John Hassall, Inc., 
34 pp, ill, No. 60. Explains cost savings 
available through use of cold headed 
fasteners. Shows complete line of nails, 
rivets, screws and other fasteners. (124) 


Solders. Kester Solder Co., 28 pp, ill. 
Complete analysis of properties and ap- 
plications of a variety of Flux Core soft 
solder alloys and soldering fluxes. (125) 


Argon Metal Arc Welding. The Linde Air 
Products Co., 6 pp, ill, No. F-7416A. 
Procedures and equipment for argon 
metal arc welding, showing advantages 
and applications. (126) 


Adhesives, Coatings and Sealers. Minne- 
sota Mining and Manufacturing Co., 8 
pp, ill, No. Z-SCPD. Illustrates typical 
applications of 3M adhesives, coatings 
and sealers to wide variety of uses. In- 
cludes table of properties. (127) 


Fastener. New Process Screw Co. Bulletin 
describes Twin-fast screws for rapid fas- 
tening of wood to metals, plastics or 
other woods. (128) 


Induction Brazing. The Ohio Crankshaft 
Co. “Typical Results of Tocco Induction 
Brazing and Soldering’ shows by case 
histories the advantages of these fastening 
methods. (129) 
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Weld Screws. The Ohio Nut and Bo}; 
Co. List of stock sizes of weld screws fo, 
spot and projection welding made of |ow 
carbon steel, brass or stainless steel. 
(130) 
Self-Locking Fasteners. The Palnut Co, ; 
p, ill. Describes self-locking machine 
screw Palnuts, coil tube fasteners, shie|q 
can fasteners and acorn Palnuts. —_(131) 


Bench Welder. Raytheon Manufacturing 
Co., 2 pp, ill. Features, specifications and 
advantages of Raytheon bench welde; 
claimed to enable precise welding by sey. 
eral methods. (132) 


Fasteners. Simmons Fastener Corp. Litera. 
ture describes fasteners especially design. 
ed for use in construction where easy 
demountability is required. (133) 


Carbon Arc Welding. Speer Carbon Co. 
8 pp, ill. Advantages of carbon arc weld. 
ing for fabricating and repairing alloy 
and nonferrous metals. (134) 


Welding Procedure. Stoody Co. Folder de. 
scribes welding procedure for repairing 
metal parts such as top carrier rolls for 
tractor treads. (135) 


Weldments. The Van Dorn Iron Works 
Co., ill. Information on advantages of 
weldments and this company’s facilities 
for producing them. ( 136) 


Welding Positioners. Worthington Pump 
and Machinery Corp. Bulletins describe 
Worthington-Ransome welding positioners 
with capacities ranging from 100 |b to 
30 tons. (137) 


Forming * Casting ® Molding 
Machining 


Plastics Molding Equipment. Improved Pa- 
per Machinery Corp., 4 pp, ill. Features 
and advantages of Impco injection-com- 
pression, plunger, transfer and injection 
molding machines for plastics. (139) 


Die Casting Machines. Kux Machine Co 
Catalog shows complete line of die cast- 
ing machines, including specifications and 
features. (140) 


Drilling Machines. Wales-Strippit Corp. 
No. DM. Catalog describes features and 
specifications of new drilling machine 
permitting precise location, drilling and 
reaming of holes. (141) 


Magnetic Perforating Dies. S. B. Whistler 
& Sons, Inc., ill. Complete descriptions 
and applications of this company’s mag: 
netic perforating dies. (142) 


Inspection * Testing ® Control 


Metallograph. Bausch & Lomb Optic 
Co., 20 pp, ill, No. E-232. Features 0! 
Balphot metallograph for microscopic & 


amination of metallographic specimens. 
(143) 


Specimen Cut-Off Machines. Buehler Ltd 
Describes complete line of metallurgical 
specimen cut-off machines available for 
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preparing samples from Y to three in. 
in dia. (144) 


Pyrometers. Claud S. Gordon Co., 4 pp, 
ill. Uses, applications and specifications of 
various pyrometers offering a complete 
line for high and low temperature indi- 
cations. (145) 


Temperature Controls. Illinois Testing Lab- 
oratories, Inc. Bulletin fully describes 
Alnor Pyrotac excess temperature cut-offs 
for maintaining proper processing temper- 
atures. (146) 


Fatigue-Testing Machines. Krouse Testing 
Machine Co., 10 pp, ill, No. 46-B. De- 
scribes company’s plate and sheet fatigue 
testing machines, including specifications 
and testing data. (147) 


Compression Tester. National Forge and 
Ordnance Co., 2 pp, ill, No. 492. De- 
scription, features and uses of sensitive, 
sturdy low-capacity-compression-crush test- 


ing machine. (148) 
X-ray Equipment. Picker X-ray Corp., 8 
pp, ill, No. 21250. Describes complete 
line of x-ray equipment from 50 kv to 
24,000 kv. Includes complete accessories 
and protective equipment. (149) 


Universal Testing Machines. Riehle Testing 
Machines Div., 6 pp, ill, No. RU-3-50. 
Features, specifications and descriptions of 
Model MA hydraulic universal testing 
machines. (150) 


Pyrometers. Tagliabue Instruments Div., 
34 pp, ill, No. 1101J. Detailed data on 
Celectray thermal indicating or recording 
controllers and accessories designed for 
high sensitivity and accuracy. (152) 


Precision Hardness Tester. Topflight Tool 
Co., Inc., 4 pp, ill. Describes automatic 
certifying hardness tester for high-speed 
testing of sheet metal parts. Includes 
operating instructions. (153) 


Hardness Testers. Wilson Mechanical In- 
struments Co., 12 pp, ill, No. DH-114. 
Descriptions and specifications of several 
Tukon hardness testers. Includes discus- 
sion of hardness testing and applications. 

(154) 


General 





Stainless Steel Marking Process. Ateenate, 
Inc., 4 pp, ill. Describes Ateenate process 
for permanently marking stainless steel 
Shows numerous applications, gives spe- 
cifications (155) 


Materials Controls. Remington Rand Inc., 
No. KD367. Booklet describes Kardex 
system for keeping visible materials and 
parts inventories coordinated with produc- 
tion. (156) 
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If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction”—it is valu- 
able and it is free. 
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first name in washers 








Since 1907, over 6 million Maytag Washers 
have been sold—far more than any other. 
The reason’s clear; Maytag makes a wonder- 
ful washing machine .. . plus a full line of 
other home laundry equipment and famous 
Dutch Oven Ranges. It's logical that KUX, 
first name in die casting machines, should be 
used in the quality production of these 


MODEL HP-35 ILLUSTRATED superior products. 


Hydraulically operated die casting machine for pro- 
duction of aluminum castings. 





The use of KUX die casting equipment can 
put YOUR PRODUCT achead—or keep it 
ahead. Reduce your manufacturing costs— 
increase the saleability of your product, with 
quality die castings made on these rugged 
machines. 








Write for illustrated catalog showing com- 
plete line of KUX Die Casting Machines 





Battery of KUX Die Casting Machines in operation in KUX MACHINE COMPANY 
the ultra-modern Maytag factory at Newton, lowa 3932 W. Harrison Street, Chicago 24 
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BY SHORTAGE OF MATERIALS? 


Send for this 
Booklet Today 


@ Today, as never before, you want peak production. There’s a 
way to get it, even in the face of scarcity of materials. 

Kardex Inventory control is the solution many firms have found. 
The secret is synchronization. For the Kardex visible record co- 
ordinates inventories of materials and needed parts with produc- 
tion requirements. It tells — at a glance — what, when, how much 
to order. Eliminates waste motion. Keeps your machines working — 
not waiting. And does all this at lowered clerical cost. 

For the booklet which tells how you can get these results, send 
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May We Bow, Modestly? 


Despite conflicting contentions re tooting your 
own horn, we'll take the risk of blushing while 
telling of some honors which have come to this 
magazine. On June 27 at New York's Waldorf- 
Astoria Hotel, MATERIALS & METHODS was pre- 
sented with an award for having published the 
best series of articles to appear in a technical or 
industrial magazine during 1950. 

In addition, M&M was awarded honorable men- 
tion for having published the best single article 
in that same period. As you might expect, the 
series which earned us the award was our well- 
known MATERIALS & METHODS Manuals. From 
these the manual on Stainless Steels was picked for 
the additional award. 

The awards are sponsored by Industrial Market- 
ing Magazine; and in the 13 years since the com- 
petition began, MATERIALS & METHODs and its 
predecessor, METALS AND ALLOys, have earned 
14 awards. 


The Welders’ 


You unfortunate people who do not have tele- 
vision might well have one regret. If you haven't 
seen Dagmar you haven't lived. Our only reason 
for mentioning this is that recently Dagmar—I 
understand her real name is Jennie Lewis—was 
the center of attraction at ceremonies dedicating 
a new welding manufacturing center. It could be 
a case of two beautiful structures meeting each 
other face to face. The p.a.’s story said she had 
been chosen: “The girl we'd most like to weld 
with” by a group of welding men. Wanna bet? 


Choice 


The Vanishing Engineer 


More seriously, word has arrived that this coun- 
try is more than 60,000 engineers short of the 
current demand. That estimate even takes into 
account the jobs filled by this June’s graduates. 
By the looks of things now, the shortage is likely 
to continue for years to come. Perhaps the answer 
is to make engineering as glamorous as radio 
announcing or crooning. It seems that those occu- 


pations have an unending stream of candidates for 
jobs. 


An Addition to the Family 


For many months now we have been engaged 
in a continuing contest with the Army to see who 
needed who among our editors most. Thus far 
it is a tie race—one in and one out. So to keep 
up to strength we have just added a new man to 
our staff. He is John Everhart, who has a thor- 
ough background in both ferrous and nonferrous 
metallurgy, and has worked as a materials engi- 
neer. Some of John’s past connections are: Battelle 
Memorial Institute; National Bureau of Standards; 
Bethlehem Steel; American Smelting & Refining. 
Being from the Pennsylvania Dutch country, John 
naturally attended Lehigh University. In connec- 
tion with his past occupations John has done 
considerable writing and decided to combine two 
interests by making writing his chief occupation 
and centering his attention upon materials. In 
some ways this is a 180-deg. turnabout, but we're 
pleased to have John with us and are sure that 
you readers will feel the same way. 


Bucket B——rs 


With defense work and aircraft manufacture 
causing engineers to jump about with alacrity 
(and little sleep), there is increasing interest in 
a group founded during the latter part of World 
War II. Any one who has had to wrestle with 
the problems of turbine buckets is eligible to join 
the “Brotherhood of Bucket Bitchers’’. 

Let’s quote from the by-laws covering the local 
“Bucket Brigades”: ‘“Local chapters may vote with 
three members present, a fourth being mecessary 
in case of a tie, and a ‘fifth’ being required in 
order to stagger through a design change. 

Credit for founding this distinguished Brother- 
hood goes to Charley Brooks, of Austenal Labora- 
tories, and .Merrill Lemmon, of General Electric, 
who follow the rule that “a member must never 
be zygloed or x-rayed, because he is bound to be 
shown up as cracked”. 

T. C. Du Mond 
Editor 
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